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Charles A. Spencer, 1813-1881, first American Microscope builder. 


American Optical Pioneering 


American eres Company is an insti- 
tution founded 113 years ago with execu- 
tive offices and factories in Southbridge, 
Massachusetts, and manufacturing divi- 
sions in Buffalo, N. Y., Brattleboro, Vt., 
Putnam, Conn., and, in Canada, in Nicol- 
let, Que., and Belleville, Ont. The Com- 
pany maintains branch laboratories in 
281 principal cities. More than 12,000 men 
and women constitute the AO family. 


American Optical Company manufac- 
tures and distributes technical products 
used by the professions in providing visual 
efficiency, aviation and industrial goggles, 
body protection for industrial workers, 
and sun glasses. 


In 1935, the Spencer Lens Company at 


Buffalo, N. Y¥., became the AO Scientific 
Instrument Division. It manufactures oph- 
thalmic instruments as well as the optical 
instruments used in medical practice, edu- 
cation, television, research, and industrial 
control. 

During World War II, naval and mili- 
tary fire-control instruments, sighting de- 
vices, prism binoculars, and optical parts 
were produced. 


The instruments in this catalog carry 
the famous name of Spencer, whieh 1s 
today, as it was in the past century, a 
guarantee of the finest quality available 
in scientific instruments. 


The first American microscope, a medi- 
cal type, was built in 1846 by Charles A. 











American Optical Company, Southbridge, Massachusetts. 


Spencer of Canastota, New York, for Dr. 
C. R. Gilman of the College of Physicians 


and Surgeons. 


After its completion, the microscope 
was tested by Professor J. W. Bailey of 
West Point, at that time one of the leading 
microscopists in America. Bailey was 
astonished to find that he could reveal de- 
tails which were bevond the resolution 
of his expensive European microscope. 


Spencer won world recognition when he 
produced an objective which was the first 
to resolve the lines on the sigmoid Navi- 
cula, one of the most difficult of test ob- 
jects. This diatom was later named Navi- 
cula spencerii in his honor. In June, 1851, 
he succeeded in producing what was then 
considered an impossibility by European 
microscopists—a 1/12’ objective with an 
aperture of 178°. Years later, at the Inter- 
national Exposition in Paris in 1878, son 
Herbert Spencer's objectives, based on his 
father’s formulas, competed with Europe's 
finest and were awarded the only gold 
medal presented for excellence in micro- 
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scope objectives. 

That kind of craftsmanship illustrates 
the perfectionist standards of the Spencers, 
father and son. Every instrument, with 
them, was a challenge to something better. 
These same ideals of workmanship have 
always been a part of the tradition of 
American Optical Company. Their per- 
sonal care in constructing an instrument 
by hand is matched, in this twentieth 
century, by advanced engineering and 
highly precise machine methods. 

Now, much of the routine work per- 
formed by hand by early microscope 
builders can be handled by machines with 
almost incredible efficiency and speed, 
while improvements in design and in- 
genious inspection methods now in use 
at American Optical Company assure a 
constantly advancing standard of quality. 

Certainly the Spencer name on a pre- 
cision instrument will continue to be 
recognized as the hallmark of quality, and 
Spencer instruments will continue to satis- 
fy the world’s most critical investigators. 


Trunnion Microscope about 1854. 
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Complete Modern Facilities for Scientific 
Instrument Production 


Early microscopes were often the work 
of a single craftsman who ground and 

lished his own lenses, turned the brass 

ens mounts and machined the stands. He 

manufactured and assembled complete in- 
struments. The progress of science, how- 
ever, increased Ae demand for optical in- 
struments. Consequently improved pro- 
duction, through specialization, replaced 
the slow, tedious methods of old. 

As a result, our plant has been able to 
produce more and better microscopes while 
continually pioneering and experimenting. 
Facilities which years of experience have 
shown to be valuable to optical produc- 
tion are found in the modern Buffalo fac- 
tory. Spacious, well-lighted rooms; special 
dust hee ait-conditioned departments; 
newly developed machinery—all assure the 
highest attainable standard of quality. 

Research ranks first in the production of 
scientific instruments. The Research De- 
partment, composed of experts in the fields 
of science, creates new instruments and 
products, plans improvements, and com- 
putes optical systems. Under their super- 
vision is an optical laboratory for erage: 
ing and testing experimental optical sys- 
tems. 

In the Engineering Department, special- 
ists in instrument design lay out mechan- 
ical details of instruments and the tools 
for their manufacture. The Mechanical 
Development Department, a complete ma- 
chine shop, is devoted to production of 
pilot models of new instruments. 


For Producing Fine Optics 


The quality of workmanship found in 
the departments which fashion optical 


American Optical Company, Scientific Instrument Division 
Plant at Buffalo, New York. 





systems, sets the optical industry apart 
from all others. Here fine optical glass of 
the many types necessary to correct aberra- 
tions, is first molded under intense heat, 
or sawed to the approximate size. These 
“blanks” then go heagh various grind- 
ing operations, either by machine or by 
hand, until they are of proper size, curva- 
ture, and surface quality for polishing. 


The utmost patience and skill are needed 
to polish glass elements to the high degree 
of perfection demanded in a Spencer in- 
strument. During the polishing operations 
surfaces must be examined for flaws under 
a magnifier. Finally, they are tested with a 
master glass for determining precision of 
surface by Newton's rings. When these 
tings spread out, forming an even straw 
color, they represent accuracy to a mil- 
lionth of an inch—the most critical meas- 
urement known to science. 


After careful cleaning and rigid inspec- 
tion, lenses must be centered accurately 
and mounted permanently into their cells 
—a mechanical operation which brings 
physical and optical centers into coinci- 
dence. 

A complete Mechanical Section produces 
the stands, stages, lens mounts and in- 
numerable other parts which complement 
the optics. Row upon row of automatic 
screw machines, turret lathes, drill presses 
and every type of boring, milling, grinding 
and specialized machine necessary to form 
metal parts is found in this department. 
Grinding and polishing machines prepare 
the surfaces of parts for enameling or plat- 
ing. Then they are sprayed with enamel 
in cavernous sheet metal booths and trans- 
ferred to ovens for baking to wear-resist- 





ing hardness. Some parts receive as many 
as six coats of enamel, each carefully baked 
and hand rubbed to satin-like smoothness. 
In the plating departments, most bright 
parts are given protective coatings of the 
metal most suitable for the function to 
be performed. 


For Assembly and Inspection 


A survival of old-time craftsmanship is 
found in the Assembly Department, where 
there is none of the rush or noise of ordin- 
ary assembly line production. Men with 
complete sets of tools put entire assemblies 
together and then test their own work. 
A few of the many operations accomplish- 
ed in this department requiring exceptional 
skill and concentration include aligning 
the complicated system of the prisms in an 
inclined binocular microscope, adjusting 
the inclination joint to the exact resistance 
necessary to hold the microscope in stable 
equilibrium, accurately fitting the fine ad- 
justment mechanism for smoothest opera- 
tion. 


Further inspection for optical quality, 
perfection of mechanical parts, and satis- 
Beier performance of the complete in- 
strument under actual working conditions 
is carried out by experts who are as critical 
of performance as the scientist who will 
ultimately use it. 


1. The accuracy of a test lens is checked by the Research 
Department. 


2. Suall hemisphere lenses are ground to shape by hand. 
3. Lens surfaces must be acenrate te a millionth of an inch. 
4. Mechanical parts are made by most modern methods. 


§. Final assembly requires experience and craftsmanship. 
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Representatives 


Company representatives are stationed 


throughout the United States. They are 


available to answer your questions about 
Spencer scientific instruments. Their optical 


experience and factory training should be 
helpful to you. Telephone or write to the 
nearest office listed below or to the factory 
at Buffalo 15, N. Y. 


Offices of the 
AMERICAN OpticaL COMPANY 
SCIENTIFIC INSTRUMENT DIVISION 


Atlanta 
5 Plaza Way, S. W. 
Box 4208 
Atlanta 2, Ga. 


Boston 
110 Tremont St. 
Boston 8, Mass. 


Buffalo 1s yal el fan 


ere fe) 
. Wabash ae 
Silversmith Bldg. 


Box 804 2 
Chicago 90, Il. 


Columbus 
40 South Third St. 
Room 216 
Columbus 15, Ohio 


Dallas 
1709-11 Commerce Sr. 
Box 1929 
Dallas 1, Texas 


Los Angeles 
314 West Sixth Street 
Box 2275 Terminal Annex 
Los Angeles 14, Calif. 


New York __ 
70 West 40th St. 
New York 18, N. Y. 


Philadelphia 
1522 Chestnut St. 
Philadelphia 2, Pa. 


Pittsburgh 
526 Penn Avenue 
Box 1108 
Pittsburgh 30, Pa, 


St. Louis 
407 North Eighth St. 
Box 1439 
St. Louis 1, Mo. 


San Francisco 
Rosenstock Bldg. 
28 Geary St. 
San Francisco 8, Calif, 


Washington 
1317 New York Ave., N. W. 
Washington 5, D. C. 


Foreign Representatives 


For information concerning foreign rep- 
resentatives who supply the scientific in- 
uments described and listed here, please 


communicate with the Export Sales De- 
partment of American Optical Company, 
Southbridge, Massachusetts. 
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Terms and General Information 


Placing Order 
When ordering, please indicate catalog 
number and name of equipment. If there 
should be any doubt about specifications 
or prices, we will welcome the oppor- 
tunity to answer your questions. 


Orders are subject to final acceptance by 
the Sales Office at Buffalo, New York, 
at prices prevailing at the time of ship- 
ment. 


Prices 


All prices, deliveries, and terms of sale 
listed are subject to change without notice. 


When an outfit is ordered without an 
item regularly included, the price of the 
excluded item will be allowed, except 
that no allowance will be made for ob- 
jective boxes, stage clips, substage glasses, 
immersion oil, or instrument covers. 


Federal, State, City, or other taxes 
imposed on the sale, lease, or other trans- 
fer, use, of consumption of any article 
listed herein are to be added to the prices 
quoted. 


Packing and Boxing 


Except as otherwise noted, prices listed 
include cost of qe with cartons and 
boxes for inland shipments. 


Terms 


Orders, except repairs, will be shipped 
F.O.B, destination in any of the forty- 
cight states of the U.S. A. and the District 
of Columbia with carrier to be chosen by 
us. Terms are Net 30 Days. 


To avoid delay, purchasers who have 
not had an account with us should accom- 
pany their first order with commercial ref- 
erences or remittance. 

C.0.D. shipments will be arranged if 
order is accompanied by funds which will 
adequately take care of shipping charges 
both ways. 

The customer assumes responsibility for 
payments of shipping charges on mer- 
chandise sent on consignment. 


Guarantee 


We guarantee all merchandise of our 
manufacture to be free from defects in 
either material or workmanship, to a 
degree consistent with the high standards 
of quality established and maintained in 
Spencer instruments, 


Claims for Shortage, Exchange, Etc. 


We use extreme care in selection, check- 
ing, rechecking, and packing to eliminate 
the possibility of error. 

If discrepancies are discovered, claims 
should be made immediately. 

All packing should be examined very 
carefully to insure that no small items are 
overlooked. 

Claims for damage in transit should be 
made to the transportation company, as 
our responsibility ceases with the safe 
delivery in good condition to the carrier. 


Returning Material 


Our customers are requested to commun- 
icate with us before returning any goods. 
After arrangements have been made for the 
feturn, the material should be plainly 
tagged with the sender's name and address, 

Please indicate the date of invoice and 
number on which the goods were billed. 


Ordering Replacement Parts 


In ordering parts of instruments for re- 
placement or repair, give serial number of 
the instrument as well as the catalog num- 
ber and full description. 


Whenever possible the broken part 
should be sent to the factory. g 


Illustrations 


Because improvements are being made 
iN our instruments from time to time, the 
illustrations may not in each case conform 
in every minor detail to the specific con- 
struction of the completed product. 

We will welcome opportunities to sup- 
ply photographic prints or electros of our 
equipment for use in illustrating publica- 
tions. 
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Outstanding Features of 


Spencer Microscopes 


The quality of a microscope is judged 
by its optical performance. In the early 
days, Charles A. Spencer produced, in his 
small workshop, the finest objectives of 
his time. 


Today, to maintain leadership, a re- 
search and development staff continues 
to devote its efforts to producing the finest 
i microscope optics. Correspondingly, it 
is improving the precision of mechanical 
features in order to obtain the fullest ad- 
vantages of the optics and, at the same 
time, afford the user maximum comfort 
and convenience. 


Stand 


The stands of all Spencer microscopes 
are well proportioned and stable. The arm, 
cast or forged from metals which insure 
permanent rigidity, like an optical bench, 
maintains alignment of the optical parts. 
The curve of the arm provides a large area 
on the stage for manipulation. 


The taper axle inclination joint is de- 
signed so that, even after years of use, it 
will hold the body of the instrument in 
any position from the vertical to the 
horizontal. This security with which the 
instrument is held, together with the 
smoothness of movement, is due to the 
fact that the joint consists of a fiber insert 
bearing against a brass forging. 


Stability is assured by the well propor- 
tioned horseshoe base. 


Coarse Focusing Adjustment 
The coarse focusing adjustment me- 
chanism used on all Spencer microscopes 
is engineered to provide smoothness and 


ease of movement for the life of the in- 


strument. The handlapped slideways of 
forged brass sliding on extruded brass are 
milled to provide oil grooves which re- 
tain the lubricant and trap dust and abra- 
sive particles. 

The rack and pinion are diagonally cut 
and incorporate an involute tooth design 
which provides both maximum strength 
and smooth, precise action. 


Swworth operating, band fitted coarse adjustment beartngs 
with off grooves. 
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Precise micrometer screw and mut type ‘jinte adjustnvent 


Fine Focusing Adjustment 


The fine adjustment is the most impor- 
tant mechanical feature in a microscope 
stand. The micrometer screw and nut, gen- 
erally recognized as most suitable for ob- 
taining accurate Measurements, was adopt- 
ed by Spencer more than 20 years ago for 
fine focusing. Twenty-seven threads, fully 
engaged at all times, insure precision. 
Spring tension automatically compensates 
for wear. Slide bearing metals of different 
grain structures and lubricant-retaining 
oil grooves provide smooth operation. 
Since the action of the fine adjustment is 
applied only in moving the body tube up- 
ward, it automatically ceases to function 
when the objective contacts the cover 
glass. Spencer fine adjustments are built 
and fitted with the precision of a measur- 
ing instrument and are tesponsive and 


durable. 


Dual-Cone Nosepiece 


The dual-cone nosepiece has a bearing 
made of two widely separated opposed 
cones instead of the usual single cone. The 
bearing surface, which is thus doubled in 
area, assures correct alignment of objec- 
tives at all times and lengthens the life of 
the nosepiece by automatically compensat- 
ing for wear. The nosepiece is provided 
with two, three or four openings, depend- 
ing on the number of objectives used. 


Stage 


The stage is made of solid, durable Bake- 
lite which is resistant to all common 
reagents and will not warp or fade. It is 
provided with chromium plated, spring 
steel clips. The great distance from the 
optical axis to the curve of the arm pro- 
vides ample space for large specimens. 


Parfoca! posttion and centering of abjectives ft matntainca 
by dual-cone construction of nose prece. 


9 


Optics 























The excellent optical equipment on 
Spencer microscopes is the result of con- 
stant research and experimentation. Spen- 
cer eyepieces, objectives and condensers 
are designed to work together and when 
used in proper combination will give the 
finest results. Eyepieces are truncated cone 
shape for ease af observation, especially 
for those wearing glasses. Objectives are 
marked with the equivalent focus, nu- | we. cS ee fh 
merical aperture and initial magnification. aa. af ee et i 


Spencer microscopes are listed with the 
optical combination shown in the chart 
below. These selections, developed out of 
the experience and good practice of past 
years, may be varied to meet particular 
requirements. See the complete data in 
Microscope Accessories section. 


Involute teoth design in all rack and pinton miowemenrs. 


Standard Optical Outfits 





























Catalog eH 

APPLICATION | Designa- | Objectives: | Eyepieces | Magnifica- | Condenser 

tions Achromatic rion 
B 16-4 10X | 100-440X | No condenser 

For elementary Huyghenian 
instruction and SS - | =F 
laboratory D 16-4 6X-10X | 60-440X | No condenser 
work. Huyghenian | | 

DA 25-16-4 6X-10X | 30-440X No condenser 
Huyghenian 
E 16-4 10X 100-440X | Abbe type condenser, N.A. 0.66, 

For more advanced Huyghenian with iris diaphragm 
instruction and|————— |= == | - ——$$_- 
average labora- F 16-4 __ 6X-1OX 60-440X | Abbe type condenser N.A. 0.66, 
See Huyghenian | with iris diaphragm 

FA 24-1 6-4 65-10% 30-440X% | Abbe type condenser N.A. 0.66, 
Huy ghenian with iris diaphragm 
16-4 6xX-l1OX 60-950% | Abbe N.A. 1.25 condenser wirh 
H 1.8mm. (oil | Huyghenian iris diaphragm 
immersion ) 

Bers Bnet ceca Nate ca Pe ema | A EI RE i a eee BEIT 
advanced labor- 4.5X%-16-4 6X-lOX 21-950X% Abbe NA. 1.325 condenser with 
atory work. HB 1.8mm. (oil | Huyghenian iris diaphragm 

immersion } 
16-4 10X 100-950X Abbe N.A. 1.25 condenser with 
Hw 1.8mm. Coil | Wide Field iris diaphragm 
immersion } 
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Fork-Type Substage 


The fork-type substage, an exclusive 
Spencer feature on advanced laboratory 
microscopes, assures permanent and pre- 
cise alignment of the substage condenser 
with the rest of the optical system. The 
substage condenser is held firmly in place 
by means of two spring plungers. This 
mount also provides an easy interchange 
of the condenser and the dark field illumin- 
ator. All fork-type substages are actuated 
by diagonal rack and pinion for focusing 
the condenser. 


Finish 
All Spencer microscopes are finished in 
rich, black enamel and chromium trim 
which enhances not only their beauty, but 


Fork-type substage holds condenser in positive alignment. 
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also their durability. The black parts are 
baked enamel that is impervious to most 
laboratory reagents. The plated parts are 
multiple coated—the final coat being 
chromium. 
Cabinet 

The microscopes are regularly supplied 
in a well made, hard wood cabinet covered 
with a rich, black leatherette. The cabinet 
has a lock and key and fittings for extra 
objectives and eyepieces. Also available 
for medical microscopes is a leatherette 
covered carrying case equipped with lock 
and key, slide box and fittings for addi- 
tional objectives, haemacytometer and ac- 
cessories. An interesting booklet contain- 
ing many useful suggestions for the most 
effective use of the microscope is furnished 
with every Spencer microscope. 


Leatherette covered hardwood cabinet has s pace for accessories. 
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Elementary and Routine 
Laboratory Microscopes 


An increasing number of school science 
laboratories are providing microscopes for 
every student, and on the following pages 
two elementary laboratory microscopes 
are described for use in schools. The prac- 
tical experience of many educators guided 
the Engineering and Research Divisions in 
designing these instruments. They are 
manufactured with the same care as medi- 
cal and research microscopes. A brilliant 
image is produced by the optical parts, and 
the easily operated mechanical features. 

The No. 66 is a complete instrument, 
light, simple and easy for students to use. 
It is available at a minimum cost, 


The No. 63 is a heavier model which can 
be equipped for more advanced laboratory 
work. 

Both microscopes have the advanced 
Spencer mechanical features and are sup- 
plied with the same optical equipment as 
more expensive instruments. They are 
simple and sturdy, and will withstand the 
hard usage of the beginner. 

See section on Stereoscopic Microscopes 
which can be used for elementary work. 


They feavm best b } first Aan ex Pertenece. 
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Spencer Elementary Laboratory Microscope No. 66 


The Spencer No. 66 Microscope is par- 
ticularly suited for use in elementary biol- 
ogy courses. It is a standard sized instru- 
ment for laboratory work, moderately 

riced and equipped with both coarse and 
ne adjustments. 

The eyepieces and objectives are the 
same as those offered on more expensive 
instruments and all of the mechanical parts 
are of high-grade workmanship. 


STAND 


The stand has a forged brass arm with 
a standard taper axle inclination joint, 
and a heavy cast base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
track and spiral pinion of involute 
tooth design. -A mechanical stop is 
provided to prevent breaking of the 
cover glass when focusing with 16mm. 
objectives. 


MICROMETER SCREW TYPE FINE 
ADJUSTMENT 
The ungraduated fine adjustment au- 
tomatically compensates for wear and 
ceases to function when the objective 
contacts the cover glass. 


BODY TUBE 


The body tube hasa length of 160mm., 
a diameter of 37mm., and accommo- 
dates standard diameter eyepieces. It 
has a standard society thread and ac- 
commodates all standard nosepieces, 
objectives and similar accessories, 


Top Left: Revolving Dise Diaphragm. 
Top Right: Adapter holds single objective. 
Below: Elementary Laboratory Microscope No. 66B. 


DUAL-CONE NOSEPIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
has an opening for each objective un- 
less otherwise specified. 


STAGE 


The solid, durable Bakelite stage, 
110mm. x 115mm. is resistant to most 
common reagents and will not warp 
or fade. It is provided with durable, 
chromium plated spring steel stage 
clips. 


REVOLVING DISC DIAPHRAGM 


The easily operated solid plate dia- 
phragm has five different apertures 
with a click stop to index each open- 
ing. ACONDENSER IS NOT AV AIL- 
ABLE FOR THIS INSTRUMENT. 


MIRROR 


The standard diameter concave mirror 
is mounted in a fork attached to the 
mirror bar. The fork and the mirror 
bar are adjustable. 


FINISH 


The finish is black baked enamel and 
chromium plating. 


CABINET 


A leatherette covered hardwood cabi- 
net with a lock and key and plastic 
boxes for objectives is provided for 
each microscope. The instrument can 
also be supplied without cabinet if 
desired. 


s -: 
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The Spencer No. 63 Microscope is a 
Jarge, sturdy instrument which can be 
adapted for instruction in more advanced 
laboratory work. 

The eyepieces and objectives are the 
same as those offered on more expensive 
instruments, and all of the fet tecied 
parts are of high grade workmanship. 

The Abbe N.A. 0.66 condenser 
available with the No. 63 is of particular 
value. This condenser has been developed 
for use on the microscope when an oil 
immersion objective is not used. It makes 
it possible to. take advantage of the full 
numerical aperture of the 4mm. objective 
and at the same time get full, even illu- 
mination of the low power objectives with 
no adjustment except the iris diaphragm. 


STAND 
The stand has a forged brass arm with 
a standard taper axle inclination joint 
and a heavy cast base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop which 
is provided prevents breaking of the 
cover glass when focusing with 16mm. 
objectives. 


MICROMETER SCREW TYPE FINE AD- 
JUSTMENT 
The fine adjustment automatically 
compensates for wear and ceases to 
function when the objective contacts 
the cover glass. It is graduated in 2.5 
micron intervals, 


BODY TUBE 
The large body tube is 160mm. in 
length, 45mm. in diameter and ac- 
commodates standard diameter eye- 
pieces. It has a standard society screw 
thread to accept all standard nose- 
pieces, objectives and other accessories. 


Top Left: Iris Diaphragm. 


Top Regehr: Abbe type condenser N.A. 0.66 with iris dia- 
pbragm. 


Below. Routine Laboratory Microscope No. 63H. 
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Spencer Routine Laboratory Microscope No. 63 
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DUAL-CONE NOSEPIECE 

The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
has an opening for each objective pro- 
vided unless otherwise specified. 


STAGE 


The solid, durable Bakelite stage, 
125mm. square, is resistant to all 
common reagents and will not warp 
ot fade. It is provided with spring 
steel stage clips that are not easily 
damaged. 


DIAPHRAGM 

An iris diaphragm, with corrosion re- 
sistant bronze leaves directly beneath 
the stage opening, provides the il- 
lumination control when a condenser 
is not supplied. This diaphragm can 
be replaced by an adapter which will 
hold a substage condenser. 


CONDENSER 


When work with oil immersion ob- 
jectives is mot contemplated, the 
N.A. 0.66 condenser with iris dia- 
phragm in a spiral focus sleeve is sup- 
plied with optical outfits, including a 
condenser. When an oil immersion ob- 
jective is provided, the N.A. 1.25 
condenser is supplied. 


MIRROR 
The standard diameter mirror, which 
is concave on one side and plane on 
the other, has a center stop that pro- 
vides unlimited movement. 


FINISH 
The finish is black baked enamel and 
chromium plating. 


CABINET 
A leatherette covered hardwood cabi- 
net, with a lock and key and plastic 
boxes for objectives, is provided for 
each microscope. The instrument can 
also be supplied without cabinet if 
desired. 7 





Group “A’: 


Group “B": 





Elementary Laboratory Microscopes 


Microscopes for elementary 
instruction and simplest rou- 
tine work. 


More flexible Microscopes 
for elementary work which 
can be equipped with con- 
denser at a later time for 
more advanced work. 


Group “C": 


Microscopes for more ad- 
vanced instruction, includ- 
ing special equipment for 
Embryology, Histology, 
Comparative Anatomy, and 
Entomology. 
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OPTICS 
Cat. | Nose- 
No. | piece Achromatic | Eyepieces 
| Objectives |Huygenian 
66B | Double | 16-4mm. 10X 
66D | Double 16-4mm. 6X-10X 
66DA| Triple | 25-16-4mm. | 6X-10X 
63B | Double | 16-4mm. | 10X 
| 
63D | Double | 16-4mm. | 6X-10X 
63DA| Triple | 25-164mm. | 6X-10X 
63E | Double | 16-4mm. | 10X _ 
63F | Double | 16-4mm. 6X-10X 
63FA | Triple | 25-16-4mm. | 6X-10X 
63H | Triple 16-4mim. 6X-10X 
1.8mm. Coil 
; | immersion) | 
63MH) Triple | 16-4mm. 6X-10X 
| 1.8mm. Coil 
immersion) | 
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Range of 
Magnifi- 
cation 


100-440X | 
60-440X | 


30-440 X | 


100-4404. 
60-440X% 
30-440. % 


100-440X 
- 60-440X 


30-440% 
60-9504 


60-950% 








Substage Equipment | Stage 
eae at | 
Revolving Disc Diaphragm Plain 
110x114mm. 
Tris Diaphragm Ss Plain 
125x125mm. 
Abbe-type condenser, N.A. Plain 
0.66*, with graduated iris dia- | 125x125mm. 
phragm in spiral focus sleeve 
| Same as above, but with N.A. 
| 1.25 condenser 
| Same as above but with N.A. Mechanical 


1.25 condenser 





*If oil immersion objective is to be added later, N.A. 1.25 condenser should be specified at no change in price. 





Biological, Medical and 


Advanced Laboratory Microscopes 


Medical and Advanced Laboratory Mi- 
croscopes have been developed to provide 
the adaptability, range of magnifications, 
and convenience needed in medical, public 
health, industrial and university labora- 
tories. [hese are the Spencer microscopes 
that are usually selected by medical students 
for their college training and subsequent 
practice. With individualized optical equip- 
ments they meet the requirements of all 
medical colleges. 

Years of experience have determined the 
optical combinations which afford the 
best possible range of magnification and 
resolution for different types of observa- 
tion and study. 

For the medical laboratory the usually 
selected combination consists of three ob- 
jectives: 

l6émm. (‘low dry”) 10X 
4mm. (‘high dry’) 44X and 
1.8mm. oil immersion 95X 
A condenser of the same numerical aper- 
ture (N. A.) as the oil immersion objective 
CN. A. 1.25) is needed. Two eyepieces, 6X 
and 10X complete the requirements. 

The 16mm. objective is divisible; when 
the front element is removed the objective 
becomes a 32mm. system with a larger 
field of view and an initial magnification 
of 4X. 

The 4mm, objective hasa N. A. of 0.66 
which provides long working distance for 
blood counting or tissue examination. 

The 1.8mm. oil immersion objective is 
used for bacteriology, cytology and other 
work requiring high power. 

Magnifications achieved by the various 
combinations of eyepiece and objective 
tange from 24X to 950X. 


In addition to the three objectives, 
CH") equipment just described, two and 
three objective combinations without the 
oil immersion lens are listed. There are 
many applications where the higher powers 
are not necessary. | 

A low power ‘‘finder’’ or “‘scanning”™’ 
lens may be added to the “‘H”’ equipment 
and is recommended where frequent ex- 
amination of gross specimens is necessary. 
Such a combination is required by some 
medical schools. A quadruple nosepiece 
would then be used. See the chart of op- 
tical combinations in the first section. 
Two basic groups of instruments are offered: 

The No. 33, monocular series are mi- 
croscopes which provide all the es- 
sential features for advanced work. 
The binocular body cannot be added 
to these instruments. 

The No. 13 microscopes are designed 
to hold the binocular bodies, either 
vertical or inclined, and the large dia- 
meter monocular bodies. In addition, 
a simple, positive screw clamps the 
bodies in place, and an adjustable 
spring tension is provided to com- 
vensate for the difference in weight 
beswech the monocular and binocular 
bodies and to assure positive action of 
the fine adjustment when the instru- 
ment is used in the horizontal posi- 
tion. 

Various Spencer Microscope Accessories 
may be added to provide different magni- 
fications or to adapt to darkfield or oblique 
illumination. Reticules and micrometer 
scales are available for counting or mea- 
suring. Teaching accessories such as Dem- 
onstration Eyepiece and Camera Lucida 
may be used. 


Spencer Laboratory Microscope No. 33 


The Spencer No. 33 Microscope is com- 
pletely equipped and suitable for most 
observations with transmitted light. With 
various accessories, it meets the require- 
ments of all medical schools, and is selected 
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by a high percentage of medical students. 
It is a standard instrument for advanced 
biological work. Following are some of 
the features of construction. 
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STAND 
The stand has a forged brass arm with 
a special taper axle inclination joint, 
and a heavy cast base which insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop pre- 
vents tacking down into the cover 
glass when focusing with 16mm. ob- 
jectives. 


MICROMETER SCREW TYPE FINE 
ADJUSTMENT 


The fine adjustment, graduated in 2.5 
micron intervals, automatically com- 
pensates for wear and ceases to func- 
tion if the objective contacts the cover 
glass. 


BODY TUBE 


The body tube has a length of 160mm., 
a diameter of 45mm. and accom- 
modates standard diameter eyepteces. 
Ithasastandard “Society” screw thread 


which is common to all objectives 


and nosepieces of standard micro- 
scopes. 


DUAL-CONE REVOLVING NOSEPIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
may have three or four openings, de- 
pending upon the number of objec- 
tives specified. 


STAGE 

The solid, durable Bakelite stage, 
125mm. square, with a distance of 
105mm. from arm to optical axis, is 
resistant to all common reagents and 
will not warp or fade. It is provided 
with chromium plated spring steel 
clips. 


Top Left: Graduated, adjustable draw tube is available. 


Top Right: Attachable mechanical stage, with or without 
& 8 
graduations may be mounted on a plain stage microscope. 


Below: Medical or Advanced Laboratory Microscope No. 
33MH. 
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BUILT-ON MECHANICAL STAGE 
When ‘‘M”’ is listed in the catalog 
number, this stage is included as 
standard equipment. It provides the 
range of movement necessary for com- 
plete examination of objects on slides 
as large as 3 X 2 inches. It can be 
racked off when a plain stage is de- 
sired. 


RACK AND PINION FORK-TYPE SUB- 

STAGE 
The fork-type mount of this substage 
provides an easy interchange of sub- 
stage parts and assures accurate align- 
ment of substage equipment with the 
rest of the optical system. Focusing of 
the condenser is accomplished with 
ease and precision. | 


CONDENSER 7 
The Abbe type divisible substage con- 
denser has a filter holder and an iris 
diaphragm with heavy bronze leaves. 
The condenser can be removed quickly 
from the fork-type mount for cleaning 
or replacement by the dark field con- 
denser. 


MIRROR 
The standard diameter mirror mounted 
in a fork for tilting to any desired 
angle, is concave on one side and 
lane on the other. It may be removed 
Be cleaning or use of substage lamp. 


EYEPIECES 
For ease in observation, especially 
for those who wear glasses, the eye- - 
pieces are truncated cone shape. Scales 
and reticles are available for measur- 
ing and counting. 


OBJECTIVES 
The achromatic objectives are correct- 
ed for 160mm. tube length and 0.18 
cover glass thickness. 


FINISH 
The finish is baked black enamel and 
chromium plating. 


CABINET 
The microscope is furnished in a 
leatherette covered hardwood cabi- 
net which has provision for additional 
objectives See eyepieces. It is also 
available in a black leatherette cover- 
ed carrying case equipped with slide 
box and fittings for additional objec- 
tives, haemacytometer and accessories. 
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Convertible and Binocular Microscopes No. 13 


The Spencer No. 13 Microscope stands 
contain all of the desirable features of No. 
33 and in addition have provision for the 
interchange of body tubes. 

The use of binocular microscopes is 
preferred in research. Their use is rapidly 
increasing 1n the routine work that re- 
quires prolonged periods of observation. 
No. 13 can be purchased with: 

1. The large monocular body with 
either fixed or graduated draw tube. 
2. Vertical Binocular Body 
3. Inclined Binocular Body 
These bodies are interchangeable. 

The growing preference for Spencer 
Binocular Microscopes can be attributed 
largely to the unusual ease and comfort 
afforded by the convergence of the eye- 
pieces. The prism system of Spencer bino- 
cular bodies directs the pencils of rays to the 
eyepieces at an 8° angle—a natural conver- 

ence. If the user refers to a text, or reaches 
or a slide, he will find it unnecessary to 
re-accommodate to study the field in his 
microscope. The angle of convergence of 
his eyes is about the same. There are very 
few requests for bodies with parallel eye- 
piece tubes but they can be supplied if de- 
sired, 

Two types of binocular bodies are avail- 
able, the vertical and inclined. The latter 
has the eyepiece tubes tilted 30° from the 
vertical so that an easy, natural posture 
can be maintained when using the instru- 
ment. 

On both types of bodies, interpupillary 
adjustment can be made by means of a 
knurled ring at the base of the right eye- 
piece tube. Graduations permit easy re- 
setting for the individual user. On the left 
tube is a graduated, knurled collar for ad- 
justing the length of the eyepiece tube to 
compensate for difference in vision be- 
tween the eyes. 


Top Left: Binocular or monocular bodies are easily inter- 
changed on a No. 13 Microscape. 


Top Right: Fine adjustment of No. 13 Microscope is 
graduated in units of 2.5 microns. 


Below: Convertible Microscope No. 13 MAH. 
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STAND 


The stand has a forged brass arm with 
a special taper axle inclination joint, 
and a heavy cast base that insures 
stability 1n all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop pre- 
vents racking down into the cover 
glass when focusing with 16mm. ob- 
jectives. 


MICROMETER SCREW TYPE FINE AD- 
JUSTMENT 
The fine adjustment, graduated in 2.5 
micron intervals, automatically com- 
pensates for wear and ceases to func- 
tion when the objective contacts the 
cover glass. 


DUAL-CONE REVOLVING NOSE- 
PIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
may have three or four openings, de- 
pending upon the number of objectives 
specified. 


STAGE 


The solid, durable Bakelite stage, 
125mm. square, with a distance of 
105mm. from arm to optical axis, is 
resistant to all common reagents and 
will not warp or fade. It is provided 
with chromium plated spring steel 
clips. 


BUILT-ON MECHANICAL STAGE 
When “M’’ is listed in the catalog 
number, this stage is included as 
standard equipment. It provides the 
range of movement necessary for com- 
plete examination of objects on slides 
up to 3 X 2 inches in size. It can be 
racked off when a plain stage is desired. 
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RACK AND PINION FORK-TYPE SUB- 

STAGE | 
The fork-type mount of this substage 
provides for easy interchange of sub- 
stage parts and assures accurate align- 
ment of substage equipment with the 
rest of the optical system. Focusing 
of the condenser is accomplished with 
ease and precision. 


CONDENSER 
The Abbe type divisible substage con- 


denser has a filter holder and iris dia- 

hragm with heavy bronze leaves. 
The condenser can be removed quickly 
from the fork-type mount.for cleaning 
or replacement with the dark field 
condenser. 


MIRROR 
The standard diameter mirror mounted 
in a fork for tilting to any desired 
angle, is concave on one side and 
lane on the other. It may be removed 
or cleaning or use of substage lamp. 


EYEPIECES 


For ease in observation, especially for 
those who wear glasses, the eyepieces 
are truncated cone shaped. Scales and 
reticles are available for measuring 
and counting. 


OBJECTIVES 


The achromatic objectives are correct- 
ed for 160mm. tube length and 0.18 
cover glass thickness. 


FINISH 


The finish is baked black enamel and 
chromium plating. 


CABINET 


The microscope is furnished in a 
leatherette covered hardwood cabinet 
that has provision for additional ob- 
jectives and eyepieces. It is also avail- 
able in a black leatherette covered 
cattying case equipped with slide 
box and fittings for additional objec- 
tives, haemacytometer and accessories. 





Top Left: Eyepiece scale and interpupillary distance scale 
aid in adjusting a binocular microscope for most com- 
fortable vision. 


Top Right: Vertical binocular body is available as shown 
on Binocular Microscope No. 13MH. 


Below: Binocular Microscope No. 13MLH. 
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Advanced Laboratory and Medical Microscopes 


GROUP A: Microscopes equipped for ad- 
vanced instruction in Biologi- 
cal Sciences. 


GROUP B: Standard medical laboratory 
monocular microscopes. These 


GROUP C: Medical laboratory micro- 
scopes which will accept the 


instruments cannot be con- 
verted to binocular type. 


Sar 2 




















large monocular or the bi- 





nocular bodies. 














Mechanical ““M"’ 


OPTICS 
= Magnifi- 
ogee: ee Achromatic Eye- agin Stage Body Substage 
G Obj. pieces 
R ~ ————— |  —  ——————— 
O 33E Double 16-4mm. 10X 100-440X | Plain *'S"’ Mono- Fork-type rack 
U Huy 125x125mm. cular | and pinion 
P|] — |_|] | | dt | wich Abbe 
343F Double 16-4mm 6X-1OX | 60-440X Plain “*S” Mono- | Type Con- 
MA Huy. 125x125mm. cular | denser N.A. 
|__| la] c“§r jm _i_ue c—— 06.66 in mount 
33FA Triple 25-16-4mm. 6GA-10X | 30-440X Plain “‘S’’ Mono- | with iris 
Huy. 125x125mm. cular | diaphragm. 
33H, Triple 16-4mm. 6X-10X% | 60-950X% Plain “*S” Mono- | Fork-type rack 
1.8mm. oil imm. Huy. 125x125mm. cular | and pinion 
G pare || aE ety Specie SERIE! with Abbe 
R | 33HB | Quad- | 3.5X-16-4mm. | 6X-10X | 21-950X Plain ‘'S” Mono- | N.A. 1.25 
O ruple | 1.8mm. oilimm. | Huy. 125x125mm. cular | Condenser in 
US ee |] —_——__ ——| mount with 
P | 33MH | Tri ple ‘16-4mm. 6X-10X | 60-950X Built-on Mono- | iris. dia- 
omy 1.8mm. oilimm. | Huy. Mechanical “*M"'| cular | phragm. 
33MHB | Quad- | 3.5X-16-4mm. 6X-1OX | 21-950% Built-on — | Mono- 
ruple | 1.8mm. oilimm. | Huy. Mechanical ““M’"’| cular 
13AH | Triple 16-4mm. 6X-10X | 60-950X Plain “*S”’ Mono- | Fork-type 
1.8mm, oi] imm. Huy. 125x125mm. cular’ | rack a 
—————-|~— - —|— | —| pinion 
13MAH | Triple 16-4mm. 6X-10X | 60-950X Built-on / Mono- | with Abbe 
1.8mm. oil imm. Huy.- Mechanical ““M""| cular | N.A. 1.25 
. Se | Ga ee en PEOLOSMSeraN 
13H Triple 16-4mm. 6X-10X | 60-950X Plain **S"' Ver- | mount with 
G 1.8mm. oilimm. | Huy. 125x125mm. tical | iris dia- 
a pastes Bino- | phragm. 
O | 13MH | Triple 16-4mm. 6X-10X | 60-950X Built-on cular 
U 1.8mm. oilimm. | Huy Mechanical ““M"’ 
P ee ee — ——— | —_—_—. SS 
13LH | Triple 16-4mm. 6X-lLOX | 60-950X Plain ‘*S”’ In- 
mi Ors 1.8mm. oilimm. | Huy 125x125mm. clined 
—————— | | | —_— Bino- 
13MLH | Triple 16-4mm., 6X-1OX | 60-950% Built-on cular 
1.8mm. oilimm. | Huy. | Mechanical “*M”’ 
13MLHW} Triple 16-4mm. | 10X 100-950X Built-on 
1.8mm. oilimm. | W. F. 


NOTE: The M stage may be added to any microscope listed with plain stage S at additional cost. 


The type of eyepiece should be stated—ie. ““Huy.”’ or “W.F.”’ 
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_ Special Purpose Microscopes 


For some types of work a standard 
Spencer microscope with special optical or 
mechanical equipment is recommended. In 
this section only the special features are 
described. The stand, focusing adjustments, 
nosepiece, stage, optical quality, finish, and 
cabinet are identical with those of the ad- 
vanced laboratory microscopes previously 


described. 


These microscopes are used extensively 
for specialized medical techniques, analysis 
of yeast, mold, extraneous matter, and 
adulterants of one kind or another in the 
industrial laboratory. They are used for 
counting and measuring microscopic organ- 
isms and characteristics. Standard micro- 
scopes can sometimes be utilized for these 
techniques, but it is possible to increase 
efficiency and to conserve valuable time by 
using special instruments. Some of the more 


popular special purpose and calibrated mi- 
croscopes are listed and described on the 


following pages. In cach case the advan- 


tages of the special microscope are outlined. 
Some include specific references to approved 
methods 


- ee 
ee 


INSTRUMENT PRINCIPAL 


APPLICATION 


= | as 








| searching for the 
ine Treponema 


Dark Field Microscope 


Pallidum. 
Pathologist’s Microscope Tissue examination. 
Mold Count Microscope Control of mold in 

canning. 
Bacteria Count Microscope Bacteria counts in 

> milk. 

Water & Sewage Microscope | Plankton counting. 
Brewmaster's Microscope | Yeast examination. 


Textile Microscope Identification of fi- 
| bers; measuring 
| dernier. 
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Special microscopes are offered for rou- 
tine dark field observations. They have been 
found useful in public health work for the 
eradication and control of syphilis. Some 
micro-organisms are so similar in refractive 
index and color to the medium in which 
they live that they cannot be seen in the 
ordinary bright field, but when the illumt- 
nation strikes them from the sides, and the 
background is dark, they become self- 
luminous and are identified easily. The 
spirochaete of syphilis is seen with diffi- 
culty, except by means of a good dark field 
illumination. 


These microscopes are designed to pro- 
duce excellent dark field illumination with- 
out requiring technical skill, since the il- 
luminant, the dark field condenser, and the 
objective are permanently aligned and the 
only manipulation necessary is focusing the 
objective. 


As shown on the drawing, the dark field 
condenser forms a hollow cone of light of 
such angle as to miss the objective. The 
specimen, on a slide 1.15 to 1.25mm. in 
thickness, comes exactly at the apex of the 
cone and is illuminated brilliantly from all 
sides. Light from the luminous specimen 
enters the objective and may be seen. 


The substage is hinged at the back end 
and is held securely at the front by means 
of a screw with a knurled head. Thus the 
substage is held in positive alignment with 
the objective as it is centered at the factory. 
The hinged construction facilitates cleaning 
the condenser after it has been used in oi! 
immersion contact with the slide. 


The Spencer dark field illuminator (bi- 
spheric type) has been found to give excel- 
lent results. The light source is built into 
the same tube that holds the dark field con- 
denser and is positively centered. The bulb 
is a 6.5 volt, 1.7 ampere, with a butit-in 
condenser. 


The achromatic objective is a 1.8mm., 
N.A. 1.25, having a built-in iris diaphragm. 
The iris diaphragm provides a means of 
obtaining the best possible balance between 
the limited aperture which can be used for 
dark field work and the maximum resolu- 


Left: Spencer Dark Field Micrascope Ne. 32M. 
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The Dark Field Microscope 
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Path of light through the bispheric type dark field condenser. 


tion. It is mounted on the body tube by 
means of a single nosepiece adapter. 


For those, working continuously with a 
dark field microscope, the comfort and free- 
dom from eyestrain experienced with the 
binocular instruments is appreciated. Mi- 
croscopes having either vertical or inclined 
binocular bodies are listed. 


The following tabulation gives compara- 
tive specifications of the Special Dark Field 
Microscopes which are available. 
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Upper right and left: Spirochacta pallida; lower left: Spirochacta Hinged substage of the Dark Field Microscope. 
I obermeyerti; lower right: Spirulina jennertt. 
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OPTICS Range Ty Suggested 
Catalog of ) Pe Sens Accessories 
No. ~ | Achromatic Eye- Magnifi- Bo, q rage Cnot included 
Objective pieces cation y in price) 
32 1.8mm, oil 10X 950.% Monocular Plain Mechanical 
immersion | Huyghenian Fixed Square Stage 
with built- No. 484 
in iris Or 
i diaphragm No, 485 
; 32M 1.8mm. oil 10X 950% | Monocular | Built-on 
! immersion | Huyghenian |. Fixed Mechanical 
E with built- 
E in iris 
diaphragm 
12 1.8mm. oil Paired 950K Vertical Plain Mechanical 
immersion 10X Binocular Square Stage 
with built- | Huyghenian No. 484 
in iris or 
diaphragm No. 485 
k 12M 1.8mm. oil Paired 950% Vertical Built-on 
: immersion 10% Binocular | Mechanical 
R with built- | Huyghenian 
3 in Iris 
diaphragm 
12L 1.8mm. oil Paired 950% Inclined Plain Mechanical 
immersion 10X Binocular Square Stage 
with built- | Huyghenian | No. 484 
in iris or 
diaphragm No. 485 i 
fi th aa ; 
i 12LM 1.8mm. oil Paired 950% Inclined Built-on : 
bo immersion 10% Binocular | Mechanical ! 
F | with built- | Huyghenian ‘ 
in iris | 
| diaphragm : 











i Left: Spencer Dark Field Microscope Ne. 12LM. 
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The Pathologist’s 
Microscope 


A Spencer Pathologist’s Microscope com- 
bines several features of value in obtaining 
a quick diagnosis—features that have been 
recommended by some of the foremost au- 
thorities in the field of pathology. 


In addition to the usual lomm., 4mm., 
and 1.8mm. objectives supplied on these 
microscopes, a low power objective is in- 
cluded. There are two different low power 
objectives offered. Both provide a wide 
field, long working distance, and parfocal 
relationship with the other objectives on 
the quadruple revolving nosepiece. Either 
will be very helpful in revealing tissue pat- 
terns and in locating desired fields. 


Microscope No. 11 carries the 3.5X achro- 
matic objective for the preliminary examin- 
ation of large specimens. It has a numerical 
aperture of 0.09 and a working distance 
of 24mm. 


If a slightly higher magnification is de- 
sired, Microscope No. 10 provides a 5.1X 
achromatic objective with N.A. of 0.17 
and a working distance of 21mm. 


A large flat field is obtained by means of 
the Wide Field eyepieces. The correction 
obtained by additional lenses in these eye- 
pieces permits the use of a larger diaphragm 
and gives a larger field. 


PATHOLOGIST‘S 





A lim. objective is included on No. 10. 


The Spencer inclined binocular body is 
designed especially for comfortable posture 
and vision. 

Physiologically it is easy to look into the 
converging eyepieces and blend the two 
images in a Spencer microscope. The in- 
clined binocular body is also available with 
parallel eyepiece tubes and may be specified 
if desired. 

Ease of manipulating a specimen 1s essen- 
tial in diagnosis of abnormal tissues. The 
built-on mechanical stage provides the nec- 
essary facility. 

An eyepiece micrometer with a focusable 
eye lens, and stage micrometer, are recom- 
mended for making measurements. 


Mal GrRi@25:C.Or Pek 
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| OP TMG s 
Catalog | Nose- ~— — 

No. piece Achromatic Eye- 

| Objective pieces 

11 Quadruple | 30.2, 16, 4, Paired 
Revolving | 1.8mm. oil | 10X, 20X 
immersion | Wide Field 

11L Quadruple 30.2, 16, 4, Paired 
Revolving | 1.8mm. oil | 1OX, 204 
immersion | Wide Field 

10 Quadruple | 25, 16, 4, Paired 
Revolving | 1.8mm. oil | 10X, 20X 


: immersion | Wide Field 

pee fat Sse 
10L | Quadruple 
Revolving 





Paired 
10X, 20X 


25, 16, 4, 
1.8mm. oil 
immersion 





Left: Spencer Pathologist’s Microscope No. 11L. 


Wide Field 








ope Type Race and ee 
Magnifi- ae é ioe rice 
Carian ody ubstage 
35X to Vertical With 
1900X Binocular | N.A. 1.25 
condenser 
with iris 
35X to Inclined With | 
19004 Binocular N.A. 1.25 | 
condenser — 
with iris 
51X to Vertical With 
1900X Binocular | N.A. 1.25 
condenser 
with iris 
51X to Inclined With 
1900% Binocular | N.A. 1.25 
condenser 


with iris 
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Mold Count Microscope 


To maintain a high standard of quality 
in butter, tomatoes, and a number of other 
products, it is necessary to make routine 
mold counts. Below are some of the fea- 
tures of Spencer microscopes especially 
equipped for this work. 


1. Precalibrated to a field diameter of 
1.482mm. 

2. Condenser to distribute light even- 
ly. 

3. Mechanical stage for systematic 
examination of specimen. 


4. No. 417 Howard Mold Count 
Chamber is included with each 
microscope. 


5. Green filter is available for use be- 
low condenser to increase contrast 





Mold Count Microscope No. 61. 


Lefts Spencer Mold Count Micrescope No. 60. 


and visual acuity, which thus pet- 
mits more readings without fatigue. 


It the selection of a microscope is for 
mold count work only, a single 16mm. 
objective is required. Scme laboratories 
have other uses for the microscope in addi- 
tion to the mold count technique. Micro- 
scopes with an extra 6X eyepiece, a high 
dry and an oil immersion objective are pro- 
vided for higher powered work or for a 
more extensive study of microscopic or- 
ganisms. The addition of optical equip- 
ment to these microscopes in no way im- 
pairs their use for mold count work. They | 
are more adaptable models with increased 
usefulness. 


Order Cat. No. 385 Substage Lamp for 


use with monocular microscopes, or No. 
370 for use with binocular instruments. 


itt 
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Motd Count Macrascope No. 62. 
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MOLD COUNT MICROSCOPE 
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GOP Tees Range T 
Catalog Nose- SR ITA SLT a Saud aR of Z Fe SaBerase 
No. | __ piece Achromatic Eye- Magnifi- Body | 2 
| Objective pieces — cation 
| | 
60 Single 16mm. 10X with 100X Monocular | Spiral focus 
Adapter HowardDisc, Graduated | N.A. 0.66 
| Field Draw Tube | condenser 
1.352mm. with iris 
61 Double |léand8mm.| 10X with 100X Monocular | Spiral focus 
Howard Disc, 200% | Graduated | N.A. 0.66 
Field Draw Tube | condenser 
1.382mm. with iris 
62 Triple 16, 4, 6X 60X to Monocular | Rack and 
| Revolving | 1.8mm. oil | 10X with 950X Graduated Pinion 
immersion |HowardDisc, Draw Tube | N.A. 1.25 
Field condenser 
1.382mm. with iris 
14 | Single 16mm. Paired 100X Verticular | Rack and 
| Adapter - 10X with Binocular Pinion 
HowardDisc, Calibrated N.A. 0.66 
Field condenser 
1.382mm., with iris 
14L Triple 16, 4, Paired 60% to Inclined Rack and 
Revolving | 1.8mm. oil |6X,10X with 950X Binocular | Pinion 
immersion |HowardDisc, Calibrated | N.A. 1.25 
Field | condenser | 
1.382mm. | with iris 











No. 417—Howard Mold Count Chamber, when ordered separately..........0-c+eeeeececeucecceeees 
No. 307—Green Filter for use below substage condenser, if desired, ........cc0seceveveveeenceceecs 
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Left: Spencer Binocular Mold Count Microscope No. 14L. 
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Bacteria Count 
Microscope 
(Breed and Brew Method) 


Precalibrated microscopes are advan- 
tageous in making bacteria counts in milk 
because permanent field sizes are assured. 
Both binocular and. monocular instru- 
ments can be calibrated at the factory to 
provide field diameters of 0.206mm. for 
the 300,000 factor or 0.146mm. for the 
600,000 factor. Many bacteriologists find 
it helpful to have the field divided into 
quadrants to facilitate counting; therefore 
a special cross line reticle disc is provided 
and is included with all standard equip- 
ment as listed. A condenser, N.A. 1.25, 
with iris diaphragm is included on all 
microscopes. Within the limits of the 
fields, as specified above, this microscope 
can be used for other work. 

Monocular microscopes are suitable for 
this type of work, but binocular instru- 
ments are preferred where a great number 
of tests are involved. In order to calibrate 
binocular microscopes for counting bac- 
teria in milk, the interpupilary distance 
of the user must be given. 


Se 
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Binocular Bacteria Count Microscope No. 13 LHY Z. 


Five instruments are listed: two with the 
oil immersion objective only; three with 
the complete ““H’’ optics. In laboratories 
where other microscopic examinations are 
to be made involving lower powers, it is 
advisable to purchase one of the more 
complete units. 

All microscopes are listed with plain 
square stages. it the large Breed and See 
slide is to be used, a No. 490 Mechanical 
Stage may be ordered, while for standard 
sized slides, the built-on Mechanical Stage 
M may be specified, both at an additional 
cost, 

Reference 


Standard Methods for the Examination of Dairy 
Products. Am. Public Health Assoc., N.Y.C., 7th Ed., 
1939, 190pp. 


a 





OPTICS 
Catalog Nose- Range of Type of 
No. piece Achromatic Eye- Calibra- Magnifi- Body Price 
Objectives pieces tion cation 
33Y Single 1.8mm. oil | 6X with 300,000 570.4 Monocular 
immersion No. 427 factor with Fixed 
Cross Hair Eyepiece 
Disc Tube 
337, Single 1.8mm, ol 10X% with 600,000 | 950% Monocular 
immersion No. 427 factor with Fixed 
Cross Hair Eyepiece 
Dise Tube 
33HYZ Triple l6émm., |6X and 10X | 300,000 and} 60X to Monocular 
4mm., each with 600,000 | 950X with Fixed 
1.8mm. oil No. 427 factors Eyepiece 
immersion | Cross Hair Tube 
13HYZ Triple 16mm., Paired 6X | 300,000 and| 60X to Vertical 
4mm., and 10X, 600,000 | 950X Binocular 
1.8mm. oil | one of each factors 
immersion with 
Cross Hair 
13LHYZ Triple 16mm., Paired 6% | 300,000 and| 60X to Inclined 
4mm., and 10X, 600,000 950X Binocular 
1.8mm. oil | one of each factors 
immersion with 
Cross Hair | 
39 











Left: Spencer Bacterta Count Microscope No. 332. 
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Spencer Water and Sewage Microscope Ne. 33MHAR. 


References 


Standard Method for the Examination of Water 
and Sewage. American Public Health Association, 


N.Y.C., 6th Edition, 1925, 119 pp. 
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Water and Sewage 


Microscope 


For use in the Water Filtration Plant, a 
standard microscope with magnifications 
ranging from 60X to 440X will usually 
prove satisfactory. If the laboratory has 
occasion to make bacteriological counts, 
however, an instrument with an oil im- 
mersion lems is necessary. 


For plankton count work the Whipple 
Eyepiece Micrometer Disc No. 416 is sup- 
plied in one 10X eyepiece only. For check- 
ing calibration of the eyepiece scale, a 
No. 400 Stage Micrometer is a desirable 
accessory. 

A condenser of N.A. 0.66 provides excel- 
lent illumination for the lower powers. 
When the 1.8mm. oil immersion lens is 
ordered, the N.A. 1.25 condenser is neces- 
sary. 

The same instrument is recommended for 
the Sewage Treatment Plant laboratory. 


For manipulation of slides and for count- 
ing, the built-on mechanical stage is a 
great convenience. It can be removed for 
the examination of Petri dish cultures. 











WATER AND SEWAGE MICROSCOPE 
Pea OPTICS | | Range " Fork Type 
Catalog Nose- Be ee re of te Rack and Bees 
No. piece Achromatic Eye- | Magnifi- Bod Pinion 
Objective pieces cation y Substage 
33MER | Double Gata 6X 60X Monocular With 
Revolving 4mm. 10X with to | Graduated | N.A.0.66 
Whipple 440% Draw Tube | condenser 
Disc | and iris 
AMER ee len al ee 6X. 6oX | Monocular | With 
Revolving | 1.8mm. oil | 10X with to Graduated | N.A. 1.25 
: immersion Whipple 950X Draw Tube | condenser 
Disc and iris 
13MHR Triple 16, 4, Same but 60.X Vertical With 
Revolving | 1.8mm. oil paired to Binocular | N.A. 1.25 
| immersion 950% condenser 
and iris 
13MLHR Triple 16, 4, Same but 60X Inclined Wich 
Revolving 1.8mm. oil | paired co Binocular | N.A. 1.25 
immersion 950.4, condenser 
and iris 
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Brewmaster’s Microscope 


Almost every Brewmaster has accepted 
the microscope as a requisite in the labor- 
atory. Routine microscopic examination is 
the only means of assuring continuous and 
uniform quality production. 

A high, dry objective, such as the 3mm., 
N.A. 0.85 has been selected by a number of 
men in this field because it provides excel- 
lent resolution and a magnification of 
600X when used with a 10X eyepiece. The 
working distance of this objective is rela- 
tively short, and thin cover glasses must 
be employed. Consequently this objective 
can not be used with a haemacytometer 
counting chamber. 


If a haemacytometer is used for counting 
yeast, the 4mm. N.A. 0.66, which Gwith 
10X eyepiece) provides magnification of 
440X, is preferred, Both are listed in the 
chart below. 


An oil immersion lens is often desirable 
for the examination of bacteria. The more 
complete equipment is available in monoc- 
ular and binocular microscopes. 


The built-on mechanical stage, a feature 
of these microscopes, is a convenience in 
any laboratory work. It can be removed to 
facilitate the inspection of the contents of 
Petri dishes or other large specimens. 
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encer Brewmasters Micrescate Ne, 3310. 
nA} B t 


References 
Hind, H. L.—Brewing: Science and Practice, 1938- 
40, New York, 2 vols. 
Pozen, M, A.—The Use of the Microscope in the 
Brewery, Mod. Brew. Age, 1941, 25:77-82; 26:50-60. 


Ben CE WOM> AUS. ERS MelLG RR @cs1G © Pek 


OP Teh .s 


err So 
ene ==8 —— = Ce 














Ran ge Suggested 
Catalog Nose- of ns Accessories Pry 
No. piece Achromatic Eye- Magnifi- Body (not included Anes 
Objective _ Pieces cation } in price) 
33M0O Double 16mm, 1OX 100X Fixed None 
Revolving 3mm. 600% Monocular 
33ME Double 16mm. 10% 100X Fixed Bright Line 
Revolving . 4mm. 440% | Monocular Chamber 
33MP Triple 16, 3, 6X 60X Fixed None 
Revolving | 1.8mm. oil 10% to Monocular 
immersion 950% 
13MP Triple 16, 3, Same but 60X Vertical None 
Revolving | 1.8mm. oil paired | to Binocular 
immersion | 950X | 
NED ASSN EE af io en sete USenaeir BSL pone ve! 
13MLP Triple 16, 3, Same but 60X Inclined | None 
Revolving | 1.8mm. oil | paired | to Binocular | 
immersion | 950X 


== 
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Spencer Textile Microscope No. I3MLT. — 


References 

Plitt, T. M.—Microscopic Methods Used in Iden- 
tifying Commercial Fibers, Circ. Nat'l. Bu. Stds., 
C-423, 1939, 26pp. 

Preston, ]. M.—Modern Textile Microscopy, 1933. 
London xi *315pp. 

Schwartz, E. R.—Textiles and the Microscope, 
1934, New York xi *329pp. 
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Textile Microscope 


Higher standards of quality, demand for 
uniformity, and rigid government require- 
ments have increased the need for scientific 
instruments in the textile industry. The 
microscope is used for: 

Identification of fibers in blends. 
Determination of quantities of 
component fibers in blends. 
Determination of defects. 
Determination of extent of sapo- 
nification of acetate in blends. 
Detection of impurities and foreign 
matter. 

Detection of adulteration (for in- 
stance; wool or mohair in camel's 
hair). 

Counting of filaments in continu- 
ous filament rayon yarns. 
Measuring dernier. 

Estimating percentage of new and 
used fibers. 


For this work the microscope recom- 
mended is equipped with 10X, 20X, and 
44X objectives, 6X and 1OX eyepieces, a 
micrometer disc in the eyepiece, a gradu- 
ated draw tube, a stage micrometer, and 
N.A. 0.66 substage condenser. 


The Spencer No. 385 Substage Lamp is 
satisfactory for monocular instruments, 
but the No. 370 Adjustable Laboratory 
Lamp should be ordered with the binocu- 
lar. 


Gk OS CG OrPE 


Se OPTICS | Ms Type 
No. se Achromatic Eye- Werte ae SELLS Micrometers Bees 
Objective reces cation eM 
] jec p 
33MT 16mm. 6X 60% Monocular | Rack and No. 400 
§mm, 10% ta Graduated | Pinion Stage 
4mm. 440X Draw Tube | N.A. 0.66 Micrometer 
condenser No. 405 
with iris Eyepiece Disc 
1L3MT 16mm. Same but 60% Vertical Rack and No. 400 
Simm. paired to Binocular Pinion Stage 
4mm. 440 X N.A. 0.66 Micrometer 
condenser No. 405 
with iris | Eyepiece Disc 
13MLT 16mm. Same but 60% Inclined Rack and No. 400 
8mm. paired to Binocular Pinion Stage 
4mm. 440% N.A. 0.66 Micrometer 
condenser | No. 405 
| with iris | Eyepiece Disc 
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Spencer Research Microscopes 


Spencer Research Microscopes have been 
developed to meet the exacting require- 
ments of the research microscopist, who 
must spend endless hours searching for 
minute objects. He necessarily examines 
Specimens thoroughly, usually under the 
most critical conditions. 

They are the culmination of years of 
experience beginning in the early days 
of American Microscope Builders with 
Charles Spencer and Rebers Tolles, and of 
cooperation with leading microscopists 
whose recommendations have affected the 
dish of these instruments so that they 
contorm to universal requirements. 

The optical performance of these in- 
struments is limited only by the wave- 
length of light. The mechanical adjust- 
_ ments have been refined to give the ulti- 
mate 1m convenience and comfort, and 
the enduring qualities of Spencer features 
have been tested by time. 


The wide range of optical parts, stages, 
and substage equipment makes the Spencer 
Research Microscopes superior. From the 
lens surfaces, polished to an accuracy of 
one millionth of an inch, to the flawless 
satin black and chromium finish, these 
research instruments exemplify Spencer 


quality. 
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Equipment of Research Microscopes 


Two Research Microscopes are listed 
_ with a number of complete optical equip- 
ments suitable for advanced visual work 
and photomicrography. Several stages and 
substage equipments are available. Monoc- 
ular, vertical binocular, or inclined binoc- 
ular bodies may be specified. _ 

Interchangeability of parts permits a 
wide range of choice which the advanced 
worker appreciates. The different parts are 
described and priced separately so that it is 
possible to calculate the price of a micro- 
scope when a substitution or addition of 
parts is desired. 


Stands 


The research stands are designed to 
achieve rigidity, stability, and graceful 
symmetry. The inclination joints permit 
smooth adjustment to any inclined angle, 
while the well proportioned bases insure 


stability in all positions. The arms are 


carefully made to reduce bulk to a min- 
imum and yet preserve proper rigidity. 

The black finish is a handsome ‘‘velvet”’ 
enamel. The bright parts are finished in 
chromium. All instruments are listed with 
a triple or quadruple nosepiece, according 
to the number of objectives specified. 

All Spencer Research Microscopes are 
carefully assembled and inspected before 
leaving the factory. They are sent out in 
polished or leatherette covered hardwood 
cabinets with compartments for accom- 
panying accessories. 


Simple Substage with N.A. 1.25 condenser. 





Fine Adjustment 


A noteworthy and important feature on 
Spencer Research Miscroscopes is the low- 
positioned fine adjustment. The hand rests 
comfortably on the table while operating 
the fine adjustment buttons, mechanical 
stage, or substage. 

The fine adjustment is the all-important 
mechanical element in the microscope 
stand. In Spencer microscopes the impor- 
tant constituent in this ‘part is a microme- 
ter screw and nut, built and fitted with 
the precision and accuracy of a measuring 
instrument. The large bearing surface 
between thread and nut insures perma- 
nency as well as accuracy. 

A rigid connection in the arm leads from 
the micrometer screw at the base of the 
arm to the fine adjustment bearing at the 
top. There is a small knurled button on the 
top of the arm for regulating the tension 
in the fine adjustment. The metals used 
in the fine adjustment bearings have been 
carefully selected to avoid friction, and 
oil grooves have been incorporated to 
provide constant lubrication. These patts,, 
together with the heavy bearings and the 
bell-crank lever, make a fine adjustment 
providing accuracy, responsiveness, and 
durability. 

The fine adjustment buttons actuate the 
up-and-down movement of the binocular 
body or the single body tube, together with 
the nosepiece. This avoids the objection- 
able variation in tube length which occurs 
if only the nosepiece is moved. 


Complete Research Substage with achromatic condenser. 
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-Substages 


The Spencer fork-type substages are 
unique, assuring permanent and proper re- 
lationship between the optics and the me- 
chanical parts. Anyone accustomed to the 
old-style friction ring on a substage ap- 
preciates the ease with which the con- 
denser unit may be removed and replaced, 
and the accuracy to which the unit is held 
in the optical axis. Two spring plungers 
snap the unit firmly into place against the 
back surface of the fork-type support, 
preventing any slipping. All substages are 
actuated by diagonal rack and pinion for 
focusing the condenser. 


The simple substage supplied on the 
No. 3 Microscope consists of the focusing 
means and the fork just described, the fork 
becoming the support for the condenser 
mounting and iris diaphragm. The con- 
denser mount No. 324 is graduated to in- 
dicate the numerical aperture permitted by 
the iris diaphragm. A centering mount for 
the condenser may be substituted at an 
increase in cost. A centering mount can be 
provided for all condensers, but the No. 
322 should certainly be specified when 
the achromatic condenser is selected or 
supplied. The Spencer combined oblique 
light and centering mount can also be 
supplied for all condensers, and may be 
obtained at an increased cost to make a 
complete substage. The No. 333 auxiliary 
Re is a useful accessory to slide into 
the substage slot when low power objec- 
tives are used. 


The complete research substage is sup- 
plied on the No. 5 stand. The fork-type 
support in this substage is focused by the 


diagonal rack and ee and also by a 


fine adjustment (A) similar to that used 
for focusing the objectives. When high 
grade condensers, or objectives used as con- 
densers, are used for critical work, this fine 
adjustment feature is very important. The 
research substage is completely equipped 
and consists of the following parts: The 
condenser mount has the centering mech- 
anism (B), iris diaphragm (C), and ob- 
lique lighting feature (D). There are also 
adapters, by means of which one may use 
an objective as a condenser; and an auxil- 
iary condenser, which may be slipped into 
position and used to illuminate the entire 
field of a low power objective. 
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Fork-type Rack and Pinion Substage Mounting as used on 
No. 5; fine adjustment bead (A) shown on left. 


Centering 


The centering mechanism of the con- 
denser and iris is substantial. Heavy screws 
are provided so that the condenser is 
brought into alignment. 


Oblique Light 


Oblique light is obtained by a new de- 
vice quite different from the old method of 
decentering the iris. It is independent of 
the iris diaphragm and consists of three 
bronze leaves (B), which rotate on a com- 
mon axis at one end of each leaf; by turn- 
ing a button (A), these leaves close the 
aperture from one side only, leaving an 
opening (CC) for the decentered light to 
strike the condenser. For the same amount 
of obliquity, the volume of light is three 
times that admitted when the iris is de- 
centered. The obliquity can be obtained 
from the desired azimuth by revolving the 


ring, to which the leaves are attached, 


around the optical axis. For simplicity and 
effectiveness it is without an equal. 


Obligne Light Feature. 
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Vertical Binocular Body.’ 


Microscope Bodies 


All Spencer Research Microscopes are 
priced with two bodies: a monocular, 
with an adjustable draw tube; and a 
binocular. On all Spencer Research Micro- 
scopes any of the bodies, whether binoc- 
ular or monocular, may be ,used inter- 
changeably. | 


Monocular Body 


The monocular body, as regularly sup- 
plied, is 50mm, in diameter and is provided 
at the upper end with a removable sleeve, 
into which is mounted a graduated draw 
tube for vanying the tube length. It is 
particularly useful for photomicrographic 


Inclined Binocular Body with Converging Eyepiece Tubes. 


Path of light through Vertical Binocular Bady. 


work. The draw tube may be removed to 
provide a larger diameter when very low 
power objectives or special peo rom re. 
graphic objectives (Cmicroteleplats) are 
used, since in these cases the eyepiece is not 
needed. For critical observations, where 
the most careful resolution is demanded, 
the straight tube is preferable since there 
are no prisms in the light path. 


The draw tube of this monocular body 
has a special mark indicating a tube length 
of 160min. To get the best results when 
working with cover glasses of varying 
thicknesses and with dry objectives, it is 
necessary to adjust the tube length. 


The graduated draw tubes are fitted in 
special cloth-lined sleeves and work very 
smoothly. 


Path of light through Inclined Binocular Body, 





Binocular Bodies 


On the Spencer binocular bodies, the 
eyepiece tubes converge at an included 
angle of 8°, which is a very comfortable 
angle of convergence for the eyes. One 
looks into the two eyepieces in the natural 
easy way and blends the two images with- 
out the slightest difficulty. When picking 
up a slide and placing it on the stage of the 
microscope, the eyes converge in the 
natural manner. The same angle of con- 
vergence is maintained when looking into 
the microscope. Binocular fusion is easy, 
natural, and comfortable. 


Parallel eyepieces can be supplied on the 
““"L”’ body at no extra charge teepee heal 
requested. | 

A knurled ring at the base of one of the 
eyepiece tubes provides for adjustments 
for various interpupillary distances. A 
graduated scale indicates the interpupil- 
lary separation. 

On the other tube is a knurled ring to 
lengthen or shorten the tube to compen- 
sate for differences in the accommodation 
of the two eyes. 


Standard Binocular Body B 


On the standard binocular body B the 
eyepiece tubes are in a vertical plane. 


Inclined Binocular Body L 


The inclined binocular body L is like the 
body B described above, except that the 
eyepiece tubes are inclined from the ver- 
tical, 30° toward the operator. The thirty 
degree inclination was chosen after careful 
tests were made to determine the most 
comfortable and convenient angle of in- 
clination. | 
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No. Description Price 


91 single Body Tube:.2.....-. i. sec. 
92 Vertical Binocular Body B......... 
95 Inclined Binocular Body L with Con- 
Ven oing eve Des veins yess 
98 Inclined Binocular Body L with 
Parallel Byernhesss) si i nee. 
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Graduations indicate interpupillary distance and —> 
adjustment for eyepiece accommodation. 
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NL Stage 


P Stage 


Ro Stage 
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Stages Applicable to 
Microscopes Nos. 3 & 5 


A large stage is a necessary feature on 
any microscope. The stage must also be 
fastened rigidly to the microscope so that 
there is no movement to change the focus 
when the hand rests on it. The stage 
should be made of a material that will not 
discolor when in contact with the ordinary 
laboratory reagents. All these conditions 
are Inet in Spencer stages. 


Plain Square Stage S. 


The Plain Square S Stage No. 481 is cast 
from a hard, rigid, durable Bakelite. It 1s 
125mm. square. Many thousands of Spen- 
cer Medical Microscopes, equipped with 
S or M Stages, are now in daily use. 


Combination Plain and Mechanical 
Stage M. 


The Rectangular M Stage No. 483, plain 
stage with a mechanical stage permanently 
fastened to the edge, has made a very 
practical, popular, and inexpensive com- 
bination. Buttons on vertical axes operate 
the diagonal rack and pinion movements 
in both directions. The to-and-fro excur- 
sion is 50mm. and the lateral excursion 
75mm. When a plain stage is desired, the 
part above the surface of the stage may be 
removed by sliding it off its to-and-fro 
bearings. The slide ot on the right is 
permanently located, while the one on the 
left is kept in contact with the slide by 
spring tension. This is a very sturdy stage, 
accommodating slides up to 50mm. x 
75mm. 


Combination Plain and Mechanical 
Stage P 


The mechanical movements on this 
Combination Plain and Mechanical P 
Stage (125mm. square) are operated by 
buttons on horizontal axes. These are 
graduated, with verniers for each move- 
ment reading to 0.lmm. This 125mm. 
square stage accommodates slides as large 
as 50mm. x 75mm. The P Stage No. 1520 
is priced with simple slide clips and 
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buttons on the right side only in all 
catalogued equipments. The right hand 
slide clip is adjustable in a groove to ac- 
cominodae slides of different lengths. The 
left slide clip is also adjustable in the 
same groove and is held against the end 
of the slide by the tension of a spring. 
However, this stage can be supplied with 
operating buttons on both sides and special 
slide clips at an increased price; with these 
additions it is classified as No. 1523 in the 
price lists. 


Combination Plain and Mechanical 
Stage R 


The Combination Plain and Mechanical 
R Stage is 125mm. square. It is listed as 
No. 493 for use on the No. 5 Microscope 
and as No. 494 for use on the No. 3. The 
mechanical movements are motivated by 
concentric buttons on horizontal axes. 
The range of movement is 40mm. x 72mm. 
with graduations and verniers reading to 
0.1mm. The stage is listed with operating 
buttons on both sides, and with the special 
Spencer slide clips. The slide clips may be 
removed from ihe stage and a large flat 
plate substituted on which Petri dishes 
and other large objects may be placed. 
When used in this manner it can be ac- 
tuated by the mechanical adjustments in 
both directions. 


Circular Revolving Mechanical 
: Stage V 


This Circular Revolving Mechanical V 
Stage No. 1531 is 150mm. in diameter and 
is made of vulcanized rubber on a bronze 
- foundation. Centering screws are provided 
to bring the center of revolution coincident 
with the optical axis of the microscope. It 
may be locked so that it will not revolve. 

The bearing for the to-and-fro movement 
is in a groove on the surface of the stage. 
The parts on this groove all remain below 
the upper surface of the stage; a slide easily 
passes over them. The buttons operating 


VY S tage 


W Stage 


the two movements are om concentric 
axes. The to-and-fro movement is 50mm. 
and the lateral movement is 75mm., with 
verniers reading to 0.1mm. All the mova- 
ble parts of the stage are easily removed, 
and a plate is provided to cover the groove, 
thus converting it to a plain circular stage. 
The Eeupecry of the stage is graduated, 
and, with a vernier, reads to three minutes 
of arc. Special Spencer slide clips are 
provided. 


Circular Revolving Mechanical 
Stage W 


The Circular Revolving Mechanical W 
Stage No. 1532 is 150mm. in diameter. It 
is provided with centering screws and 
means for locking it so that it cannot 
revolve. The buttons for manipulating the 
stage are on horizontal axes, placed far 
enough away from other parts to permit 
easy operation. In other respects, this 
stage is identical to Stage P, but it is 
mounted on a citcular revolving stage. 
Buttons are on the right side only and 
simple slide clips are supplied as standard 
equipment. 


Circular Revolving Mechanical 
Stage X 


The Circular Revolving Mechanical X 
Stage No. 1540 is similar to Stage W, but 
is heavier and has additional features that 
add to its convenience. The operating 
buttons, on both sides, remain at the 
same distance from each other and from 
the optical axes. One becomes accustomed 
to their fixed position and automatically 
reaches to the right place for them. The 
stage has a graduated periphery with a 
vernier reading to three minutes of arc. 
When the slide clamps are removed they 
may be replaced by a large plain stage, 
which may be used like any plain stage. 
It may also be actuated by beth of the 
mechanical movements. Special Spencer 
slide clips are provided. 


X Stage 















_ SINGLE BODY NO. 91 4 = E 








CIRCULAR REVOLVING MECHANICAL STAGE W 


eats 
Site 


; a PLAIN AND MECHANICAL STAGE Pp (Buttons both sides) 


> SIMPLE SUBSTAGE MOUNTING 
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Selecting A Research Microscope 


Aside from the stands of the Research 
Microscopes, there are three standard 
parts, each made in a diversity of forms and 
offering a broad selection to suit specific 
needs, or special tastes. We refer to the 
different styles of body tubes, the large 
number of stages (plain and combination 
plain and mechanical), and the choice of 
different constructions in the substage. 
The interchangeability of these parts per- 
mits a range of choice which the discrim- 
inating worker appreciates: The different 
parts are described and priced separately 
so that it is possible to calculate the price 
of a microscope when a substitution or 
addition of parts is desired. 


Each part is designated by its own par- 
ticular letter and catalog number. The 
number of each microscope is a combina- 
tion of the letters of the parts involved; 
for instance, No. 3LPH Microscope is 
composed of No. 3 Stand, L Body Tube, 
P Mechanical Stage, and the H Optical 
Outfit. 


In every instance the outfits include a 
revolving nosepiece suited to the number 
of objectives specified. 


Optical 


_ 





On microscopes calling for the 4mm. 
achromatic objective, the N.A. 0.66 ob- 
jective will be furnished, but on Micro- 
scope No. 5 the N.A. 0.85 objective is 
supplied. When specifically requested, the 
N.A. 0.85 will be furnished on any micro- 
scope at the same Bice In outfits calling 
for the 2mm. apochromatic objective, the 
objective having a numerical aperture of 
1.30 will be furnished. If the N.A. 1.40 
objective is desired, it may be purchased 
at the indicated price. An achromatic con- 
denser N.A. 1.30 is standard with all apo- 
chromatic equipments on the No. 3 Micro- 
scope, and with all equipments on No. 5 
Microscope. The Abbe condenser N.A. 
1.25 is standard with all achromatic and 
fluorite equipments on No. 3 Microscope. 


The combinations listed above do not 
represent the complete line of objectives 
and eyepieces, but are suggested because © 
they are those most often selected for 
research work. Substitutions and addi- 
tions may be made to suit the purchaser. 
By referring to the prices of objectives, 
eyepieces, condensers, etc., one may arfive 
at the cost of any optical combination 
desired. 


Outfits 


EYEPIECE POWERS | CONDENSER 








OBJECTIVES 

Firs - Huy- | Com- | AND IRIS 
e Achromatic Fluorite _Apochromatic | ghenian | pensating | DIAPHRAGM 
16-4mm. | 6X-10X | Abbe N.A. 1.25 

| 1.8mm. oil imm. | ae | 
3 | 16-4mm. — |1.8mm. oil imm. ee 6X-10X | Abbe N.A. 1.25 
16-4mm. | 
2mm, oil imm. i | ‘5X-10X Achromatic oe 
| 16-8-4mm. | 5X-10X 
2mm. oil imm. 15X-20K | Achromatic 


ail 
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Spencer No. 3 Research Microscope 


The Spencer No. 3 Research Microscope 
is larger than the Advanced Laboratory 
and Medical Microscopes,but smaller than 
the No. 5. It has the lee fine adjustment 
so that the worker's hands remain in close 
proximity to the other working parts. A 
rigid connection in the arm leads from the 
micrometer screw at the base of the arm 
to the fine adjustment bearing at the top. 
There is a small knurled button on the top 
of the arm for regulating the tension in 
the fine adjustment. 


STAND | 
The stand has a cast brass arm with a 
standard taper axle inclination joint 
and a heavy cast iron base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 
The rack and pinion coarse adjustment 
has a disponally cut rack and spiral 
pinion of involute tooth design. A 
mechanical stop which is provided 
prevents breaking the cover glass 
when focusing with the 16mm. ob- 
jective. 


<— Left: Spencer Research Microscope Ne. 3LRH. 





Spencer Research Microscope No. 3BPH. 


Circular Revolving Mechanical Stage V. 
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MICROMETER SCREW-TYPE FINE AD- 


JUSTMENT 

The fine adjustment automatically 
compensates for wear and ceases to 
function when the objective contacts 
the cover glass. It is graduated in 2.5 
micron intervals. 


DUAL-CONE NOSEPIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment-of objectives and automatically 
compensates for wear. The nosepiece 
has an opening for each objective 
provided, unless otherwise specified. 


CONDENSER AND SUBSTAGE 


An Abbe N.A. 1.25 condenser in the 
simple substage mount with iris dia- 
phragm, No. 324, is supplied when 
achromatic and fluorite objectives are 
specified; but when apochromats are 
used, the achromatic condenser (N.A. 
1.30 or 1.40) is supplied in simple 
substage mount with iris diaphragm 
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No. 324. It is recommended that the 
centerable mount No. 322 be selec- 
ted in all cases where the achroma- 
tic condenser is supplied. The obli- 
que lighting feature is useful occasion- 
ally where difficult resolution is in- 
volved. Auxiliary condenser No. 333 
is available to slide into the substage 
when low power objectives are used. 


MIRROR 


The standard diameter mirror, mount- 
ed in a fork for tilting to any desired 
angle, is concave on one side and 

lane on the other. It may be removed 
or cleaning. 


FINISH 


The finish is black baked enamel and 
chromium plating. 


CABINET 


A leatherette covered hardwood cabi- 
net, with a drawer for accessories, a 
lock, and plastic boxes for objectives 
is provided. 


Recommended Substage for No.3 Microscope fitted with achromatic condenser, centerable mount, and anxtliary condenser No. 333. 


4 Scorned | 
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No. 3 Research Microscope 
Scat ee DORR UNS Outfits 





“Ce No. “Cat. No, | Body Tube | Stages | Optical Oucfcs Tube aot) Optical Outfits 

3LSH L S$ “A” OPTICS 
3LMH L M. Objectives | Bycpicces ie Condenser 
3LPH L P Achromatic Hevehenen Abbe 
3LRH L R 16-4mm. | Paired N.A. 1.25 
3LVH | L V 1.8mm.N.A.1.25 | 6X-10X 

oil imm. | 
3LWH L | W 
3LXH L | xX 
3LSG | eee “G” OPTICS 
3LMG L M Obj jec tives Eyepieces Condenser 
3LPG | L P Apochromatic | Compensating Achromatic 
3LRG | L R 16-4mm. Paired N.A. 1.30 
SEVGe Pee V 2mm. N.A. 1.30 5X-10X 

oil imm. 
3LWG L W 
3LXG L Xx 
3LSK ne L S : : ke OL Pele LGrs 
3LMK L M | Objectives Eyepieces | Condenser 
3LPK Ib: P Apochromatic Compensating Achromatic 
3LRK L R 16-8-4mm. Paired 5X- N.A. 1.30 
3LVK L Vie 2mm. N.A. 1.30 10X-15X-20X 

oil imm. 
3LWK L W 
3LXK L ».4 





oe es 


The stages listed above are described on preceding pages. 

Prices for above standard catalog outfits will be found in the price supplement to this 
catalog. Look for the complete catalog number; for example, 3LRK or 3LPH. The 
prices listed for each No. 3 outfit include: revolving nosepiece to accommodate the 
number of objectives in the outfit, simple substage, non-centerable condenser mount, 
iris diaphragm, Abbe condenser with all achromatic and fluorite objective outfits, 
achromatic N.A. 1.30 condenser with all apochromatic objective outfits, monocular 
body tube with adjustable draw-tube in addition to binocular body—all complete in a 
leatherette covered hardwood cabinet with drawer for accessories. 

When equipments are selected with achromatic SOROS, it is recommended 
that the centerable mount No. 322 be selected. 

If desired, an N.A. 1.40 achromatic condenser may be aibecinted for the N.A. 4.30 
condenser at no change in price. 

A vertical binocular body tube may be selected instead of the inclined Die at the price 
indicated in the price su plement. In this case the letter “L"’ in the catalog pumPct is 
omitted and the ee ‘3 substituted; for example, 3BPH. 
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The Spencer No. 5 Research Microscope 
larger and heavier than the No. 3 or Med- 
ical and Laboratory Microscopes, is de- 
signed for the most critical research work. 
Both the base and the arm are larger than 
the No. 3. It has the low fine adjustment 
so that the worker's hands remain in close 
proximity to the other woreing arts. A 
rigid connection in the arm leads from the 
micrometer screw at the base of the arm 
to the fine adjustment bearing at the top. 
There is a small knurled button on the top 
of the arm for regulating the tension in 
the fine adjustment. | 


In addition to overall size, No. 5 differs 
from No. 3 in the following respects: 


1. A different leverage in the fine ad- 


justment mechanism gives a gradua- 
tion value of one micron. 


2. The substage fork is controlled by a 
fine adjustment as well as a coarse 
adjustment. 


3. The complete substage has centering 
screws and an oblique light control. 


A mounted auxiliary lens, to raise the 
focal point for hanging drop work 
ot low power objectives, slides into 
the substage slot. 
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Spencer No. 5 Research Microscope 


5. A mount is included for holding an 
objective in place of the substage con- 
denser for certain types of work. 


6. The mitror is mounted on a slide so 
that its distance below the substage 


may be controlled. 


STAND 


The stand has a cast brass arm with a 
standard taper axle inclination joint 

-and a heavy cast iron base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT . 


This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop 
which is provided prevents breaking 
the cover glass when focusing with 
the 16mm. objective. 


MICROMETER SCREW-TYPE FINE AD- 
JUSTMENT 


The fine adjustment automatically 
compensates for wear and ceases to 
function when the objective contacts 
the cover glass. It is graduated in in- 
tervals of one micron. 





Auxiliary Substage Condenser for No. 5 with blue glass and ground glass. 


Left: Spencer Research Microscope No. SLXK. 
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Complete Research Substage on Micrascope No. 5. 


DUAL-CONE NOSEPIECE | 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 


has an opening for each objective 


provided, unless otherwise specified. 


CONDENSER AND SUBSTAGE 


An achromatic condenser is supplied 
with the complete research substage. 
The numerical aperture will be 1.30 
or 1.40 depending on the numerical 
aperture a the objectives included in 
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the equipment. An auxiliary lens is 
included to raise the focal point of 
the condenser in order to illuminate 
properly the entire field of a low power 
objective. The centering mechanism 
of the condenser and iris is substantial, 
with heavy screws, so that the con- 
denser is easily brought into accurate 
alignment with the rest of the optical 
system. The oblique light feature is 
independent of the iris diaphragm and 
is useful occasionally where difficult 
resolution is involved. A fine adjust- 
ment for the condenser, operating in 
the same manner as does the fine ad- 
justment on the arm, is very important 
for critical work. 


MIRROR 


The standard diameter mirror, in a 
fork for tilting to any desired angle 
and on a sliding mount, is concave on 
one side and plane on the other. It may 
be removed for cleaning. 


FINISH 


The finish is black baked enamel and 
chromium plating. 


Tne 
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CABINET 


A polished hardwood cabinet with a 
drawer for accessories, a lock, and 
plastic boxes for objectives 1s pro- 


vided. 


Spencer Research Microscope No. 5LRH. 





Cabinet with drawer for accessories, standard equipment 
with No. 5 Research Microscope. 
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No. 5 Research Microscope 
Suggested Outfits 











Cat. No. | Body Bobs Stages Optical Outfits 
5LPH P Sh OPES 
5LRH L R Objectives ie Eyepieces Condenser 
5LVH L V Achromatic Huy ghenian Achromatic 
5LWH E W | 16-4mm. Paired N.A. 1.30 
5LKXH 1 x 1.8mm. N.A. 6xX-1lOX 

1.25 oil imm. 
5LPG | L Gre OPS hes 
5LRG L Objectives Eyepieces Condenser 
5LVG L Vv |  Apochromatic Compensating Achromatic 
5LWG Te W 16-4mm. - Paired N.A. 1.30 
5LXG L x | 2mm. N.A. 1.30 5X-10X 

oil imm. 
5LPK L P OPE TGS 
5LRK IL R Objectives nie Eyenicee Condenser 
5LVK L Vv Apochromatic _Compensating Achromatic 
5SLWEK L W 16-8-4mm. Paired §X- NA. 1.30 
SEXE | L X 2mm. N.A. 1.30 1OX-15X-20X 

oe oil imm. 





The stages listed above are described on piecing pages. 

Prices for above standard catalog outfits will be found in the price supplement to this 
catalog. Look for the complete catalog number; for example, 5BRH or 5LXK. The prices 
listed oe each No. 5 outfit include: revolving nosepiece to accommodate the number of 
objectives in the outfit; complete research substage with fine adjustment, centerable con- 
denser mount, iris diaphragm, oblique light unit, achromatic N.A. 1.30 condenser, 
auxiliary condenser, ground glass and blue glass filters: monocular body tube with ad- 
justable draw-tube in addition to binocular body—all complete in polished hardwood 
cabinet with drawer for accessories. 


If desired an N.A. 1.40 achromatic condenser may be substituted for the N.A. 1.30 
at no change in price. 

A vertical binocular body tube may be selected instead of the inclined ore at the price 
indicated in the price opp In this case the letter ““L’’ in the catalog number is 
omitted and the letter ““B" substituted; viz., S5BRH. 


~The 4mm. N.A. 0.85 ee. objective is supplied on the No. 5 Microscope when 
“H”™ optics are selected. The higher numerical aperture is desirable for critical studies 
under high dry magnification. If, however, it is intended that blood count work will be 
done, it is essential that a 4mm. N.A. 0.66 objective be specified in order to focus through 
the cover glass on a haemacytometer. 
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Microscope Accessories 

























The outstanding optical performance of 
modern microscope objectives has been 
achieved through excellence of optical de- 
sign, the use of select materials and pains- 
taking workmanship in construction. 


Since single lenses with spherical sur- 
faces can provide only an imperfect optical 
image, it is mecessary to overcome the 
defects or aberrations of single lenses by 
constructing optical systems which con- 
sist of more than one lens. It is the task of 
the optical designer to discover those com- 
binations of lenses: the radii, thicknesses, 
separations and glasses of a system which 
form the most perfect optical image. 


The degree of perfection of an optical 
image is judged by the crispness of the 
definition in the image, the resolving pow- 
er of the lens system, which is the power to 
reveal objects close together as separate 
objects, and finally, by the contrast by 
which the details of the object are repro- 
duced. 
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Spencer Optics 


The definition of the lens system de- 
pends pone of its image-forming qual- 
ities. Its optimum is reached if all the rays 
from a poe on the object are refracted to 
one and the same point in the image, and 
if this is true for all other points in the 
object. Furthermore, this condition should 
be satisfied for rays of different color, 
which is called correction for chromatic 
aberration. By a careful mathematical 
analysis of the refractive action of lenses 
on the light rays, it is possible to select 
lens combinations in which this ideal is 
very nearly reached. The methods of the 
optical designer to solve this difficult math- 
ematical problem form a special and ex- 
tended field in the science of optics, the so- 
called Geometrical or Ray Optics. Many 
outstanding physicists and mathemati- 
cians from all countries have felt the chal- 
lenge of the optical design problem and 
have given consideration to its successful 
solution. Since the days of the first Amer- 
ican microscope builder, Charles Spencer, 
this organization has kept in close contact 
with the science of geometrical optics and 
contributed to its progress. The prime im- 
portance of this science for continuous 
development of superior and efficient meth- 
ods in optical design has contributed to 
the improvement of the performance of 
microscopes. 


It is true that the resolving power of the 
microscope and the contrast within the 
image depends on the perfection of the 
definition. Maximum resolving power can 
only be obtained if the image-focusing 
action of the lens is flawless. However, 
even when the definition is perfect we can- 
not reach an unlimited resolution of ob- 
jects, since an insurmountable boundary is 
set by nature through the finite wave 
length of light. As a consequence of the 
wave theory of light, one finds that the 
light energy which is radiated from a point 
source never can be concentrated again by 
lenses in one given image point, even if the 
image-focusing action of the lens is per- 
fect. Instead of a point image, a diffraction 
disc of finite dimensions is seen whose 
dimensions cannot be smaller than a cer- 
tain fraction of the wave length of light. 
This causes a limit of the resolution which 


can be shown by the formula y=. _where 


NA is the numerical aperture of the ob- 
jective. 


This limit is considerably greater if the 
Jens system is not completely corrected 
and the resolving power is considerably 
impaired. For a full understanding and 


Objectives with Iris Diaphragm: 
left, 1.8m. achromat; ri ght, 2mm. apochromat. 








judgment of the perfection of a lens, the 
designer therefore has to employ, in addi- 
tion to methods based on geometrical 
optics, other methods derived from wave 
optics. This knowledge of wave optics 
plays an especially important part in the 
determination of tolerances for which the 
lens system should be manufactured. 


Recent results in the wave optical inter- 
pretation of the image have demonstrated 
the influence which the construction of the 
lens may have on the contrast of the de- 
tails in the image. The aim of obtaining 
images of maximum contrast then repre- 
sents an additional problem in the im- 
provement of microscopes. Work on this 
problem has provided us with instruments 
which have set new standards of perform- 
ance, and continuing research should lead 
to even better optical designs in the future. 


The materials available for the use of 
the optical designer have grown in number 
and quality. Charles A. Spencer made his 
own optical glass during the middle of the 
19th century. He also used natural mate- 
rials such as fluorite. Optical glass manu- 
facture was developed greatly in Europe 
during the latter half of the century and 
was taken up again by Americans during 
the First World War. We met our needs 
during this period by establishing an opti- 
cal glass plant at Hamburg, N. Y. 


For many years fine optical glass has 
been available from several sources in the 
United States as well as Europe, and the 
optical designer has had a rapidly growing 
choice of ohinceine indices and dispersions. 
New, unusual glasses have been made from 
tate oxides and are available to AO lens 


designers. 


Good workmanship interprets careful 
design and proves the work of the design- 
er. Experimental lenses are made and tested 
to check every new design, to see that it 
fulfills its purpose and to determine if it 
can be produced economically. Good work- 
manship is revealed in the uniformity of 
the lenses and mountings. Like lenses are 
interchangeable optically as well as me- 
chanically. An exhaustive inspection rou- 
tine guards the quality of Spencer instru- 
ments and accessories. The centering, spac- 
ing, parcentering and parfocalizing of AO 
Spencer objectives are examples of good 
workmanship. 
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Achromatic Objectives, top to bottom: 48mm., 30.2mm., 
32am. 25imm., Ibmm., Sinm., finm., 1.8mm. 





Apochromatic Objectives, left to right: 16mm., 8mm., 4inm., Jinm. N.AI30, 31m. N.A.1AO, 2mm. N.A1.40. 


Spencer Microscope Objectives 


Apochromatic Objectives 

Of all types of microscope objectives, 
the apochromats represent the closest ap- 
stench to anes definition. The most 
common defects in microscope objectives 
are the failure of light of different wave 
lengths of the spectrum to focus at the 
same point (Chromatic aberration) and 
the eilure of light entering different zones 
of the lens to focus at the same point 
(Spherical aberration). These defects are 
overcomne to a remarkable degree in apo- 
chromats, which ate corrected chromati- 
cally for three colors of the spectrum, and 
spherically for two; whereas 1n the achro- 
matic objectives the corrections are limited 
to two colors and one respectively. The 
natural crystal fluorite is used to make 
some of the lens elements. With glass alone 


it is not possible to obtain the necessary 
corrections. 


Apochromas are used for the most cri- 
tical microscopy, both for visual work and 
for phopomictesrapny: They are especially 
useful in photomicrography, where color 
is to be reproduced. 


Because of the greater perfection of axial 
color correction in apochromatic objec- 
tives, the oblique color error is of necessity 
somewhat greater. To compensate for this 
residual color error, it is necessary to use 
these objectives in combination with com- 
pensating eyepieces. A microscope having 
an optical system with apochromatic ob- 
jectives and compensating eyepieces must 
also have an achromatic condenser to ob- 
tain the best possible performance. 


Numerical | Working Distance 


Equiv. Focus Initial 

Cat. No. tm. Magnification 
150 16 10 
152 ts} 20 
1344 4 44 
156* 3 60 
161 3 60 
162 ) 60 
158 2 90. 
1299** 2 90 
159 2 90 
160 1 
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*Furnished in collar adjustment mounts. 
“With iris diaphragm. 





Type Aperture in mm. 
dry 0.30 5.2 
dry 0.60 0.75 
dry 0.95 0.20 
dry 0.95 0.16 
oil imm. 1.30 0.20 
oil imm. 1.40 0.17 
oil imm. 1.30 0.10 
oil imm. 1.30 0.10 
oil imm. 1.40 0.05 


oil imm. | 1.30 0.08 


Fluorite Semi-Apochromatic 
Objectives 
The fluorite objectives occupy a position 


between apochromatic and achromatic ob- 
jectives in performance and cost. They are 


Fluorite Objective 
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used where the extremely fine correction 
of apochromats is not required. Their 
moderate cost is the result of their con- 


: Equiv. Focus | Initial 
Cat. No. mm. Magnification 
130 Ls | 97 


Achromatic Objectives 


Spencer achromatic objectives have been 
developed to obtain optimum resolving 
power and definition with simple, eco- 
nomical construction. Their chromatic and 
spherical corrections are so adjusted that 
the image is remarkably crisp and free 
from color. 

Achromatic objectives are used for most 
microscopic work, both visual and photo- 





Equiv. Focus Initial 


Cat. No. mm. Magnification 
lol 45 22 
102 40 2.8 
104 32 4.0 
105 30.2 3.5 
106 24 3.5 
107 25 5.1 
108* 16,32 10,4 
112 i 8 20 
115 4 44 
118 4 45 
122 3 60 
127 1.8 95 

1293** | 1.8 95 





*Separable objective screw mounting. 
**With Iris diaphragm. 


= 
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struction, which is similar to that of the 
achromatic objectives, with some lenses of 
fluorite crystal used instead of glass. 








Numerical —|Working Distance 
Type Aperture in mm. 
oil imm. 1.30 0.10 





graphic, in which extremely critical opti- 
cal performance is not required. The con- 
sistently fine performance of Spencer achro- 
matic objectives is universally recognized, 
and is a result of their excellence of design 
and construction. 

The following listing of objective spe- 
cifications will help you to select the most 
suitable optics for your work. 





Numerical Working Distance 
Type Aperture in mm, 
dry 0.08 52.5 
dry 0.08 35.2 
dry 0.10 21.0 
dry 0.09 24,1 
dry 0.08 . 4.2 
dry 0.17 21.0 
dry 0.25,0.10 4.5,21 
dry 0.50 | 1.44 
dry 0.66 0.63 
dry 0.85 0.20 
dry 0.85 . 0.20 
oil imm. 1.25 0.13 


oil imm. 1.25 0.13 





Construction of Spencer Objectives, left to right: 1.8mm., 4mm., 6mm. 
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Spencer Microscope Eyepieces 


Huyghenian Eyepieces 

Huyghenian Eyepieces are usually sup- 
plied for visual work and are standard 
equipment of High School, Laboratory 
and Medical Microscopes. They contain 
two plano-conyex lens elements. The focal 
plane is between these lenses and the dia- 
phragm provides a convenient holder for 
reticules or scales used when counting or 
measuring details in the field. 








SINGLE PAIRED 
Cat.No.| Power | Price | Cat. No. Powec Ee Price 
136 5X 1136 | 5X 
138 OX 1138 6x 
140 8X 1140 8X 
142 10X 1142 1OX 
143 16X% 1143 16% 
144 | 12x 1144 17x 








Wide Field Eyepieces 

Wide Field Eyepieces for use with com- 

ound microscopes provide a large field. 

hey are especially appreciated by path- 
ologists and clinicians for routine exami- 
nation of blood and bacterial smears. The 
corrections attained by additional lenses 
in the eyepieces permit the use of a larger 
diaphragm in the eyepiece, thus providing 
a larger field. 





SINGLE PAIRED 


/ 





a) O_O 


135 10% | 1135 LOX 
137 15X 1137 15X 


139 | 20X 1139 | 20X 


Ramsden Eyepieces 

Ramsden Eyepieces are particularly well 
suited optically for the use of scales ot 
reticules for measuring or counting. Paired 
Ramsden Eyepieces are often included in 
the Junior Stereoscopic Microscopes. They 
can be used with achromatic or fluorite 
objectives. 3 














_ SINGLE PAIRED 

Cat.No.| Power | Price |lCat.No.| Power | Price 
Vio toe 1177 6X 
178 | 10X 1178 | 10X 


179 15X 1179 15X 


Compensating Eyepieces 


In apochromatic objectives the oblique 
color error is not corrected to the same 
degree of perfection as is the axial color. 
The compensating eyepieces have been 
designed to compensate for the residual 
oblique color of apochromatic objectives. 
Because of their higher degree of correc- 
tion, compensating eyepieces are frequent- 
ly used in making photomicrographs with 
achromatic objectives. 








SINGLE 


PAIRED 
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8x | 1165* BX 
5.4 1166 5x 
10X 1167* | 10X 
10X 1168 10X 
12x 1169 12x 
15X 1170 15X 
20X 1172 20% 
30X 1174 30X 


*High Eye Point 





Four types of eyepieces, left to right: Huyghenian, Wide Field, Ramsden, Compensating. 
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This micrometer eyepiece represents the 
highest type of precision in construction 
and guarantees the greatest possible pre- 
cision of measurement. Instead of the 
visual cross hairs, a finely-ruled glass scale 
is used, the center line of which is replaced 
by a V. This V serves in the usual way asa 
reference point for the scale. Each interval 
in the scale is exactly equivalent to one 
revolution of the screw which moves it; 
fractions of a revolution of this screw are 
indicated by a drum graduated into 100 
parts. The drum may be rotated on the 
screw axis to adjust its zero reading to any 
required position. This system has impor- 
tant advantages, especially in the measure- 
ment of large objects. Unlike other microm- 
eters, it does not require the traversing 
of the index over the entire length of the 
object, as a fraction of one rotation of the 
screw 1s all that is ever necessary. 

In measuring the length of an object, 
the scale is moved until one of the milli- 
meter lines coincides with the margin of 
the object under examination; and then, by 
noting the amount of revolution necessary 
to bring another line into coincidence with 
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Screw Micrometer Eyepiece 
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Catalog No. 425 Micrometer Eyepiece. 


the opposite side, the fractional part of 
the last division can be read to hundredths. 

The scale has thirty divisions, with 
every fifth division indicated by a num- 
bered line of double length. 


Cat, 
No. Description Price 


SS 


425 - Micrometer Eyepiece, TOG eee 


Method of Calibrating Micrometer Discs for Eyepieces 


All of the scales placed in the eyepieces 
have arbitrary length, and the apparent 
length depends on the magnification. Con- 
sequently, each scale has to be calibrated 
for use with each combination of objective 
and eyepiece. To calibrate, focus on a stage 
micrometer and move it until one of the 
graduations corresponds exactly with one 
of the divisions of the eyepiece microm- 
eter. 

The true distance (x) seen on the stage 
micrometer, which corresponds to the 
number of divisions (y) of the eyepiece 
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Calibration of Eyepiece Reticule. 
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micrometer, is then read, and dividing this 
true distance by the number of divisions 
of the eyepiece micrometer, we find the 
distance each one subtends: (¢=~/y). The 
number of divisions covered by the speci- 
men; multiplied by the calibration constant 
(c) gives the length of the specimen. Once 
an eyepiece micrometer has been calibrated, 
it need not be recalibrated when used with 
the same eyepiece, the same objective and 
the same tube length. If the tube length of 
the microscope with adjustable draw tube 
is changed, these values change propor- 
tionally, and this may bring the values of 
the eyepiece scale to an even value. A 
slight movement of the draw tube causes 
little loss of definition, but any change in 
tube length from the correct value of 160 
mm. increases the spherical aberration 
(and reduces the definition). If small de- 
tails need not be resolved a certain amount 
of distinctness in the image may be sacri- 
ficed for convenience in calibrating the 
eyepiece scale. 





Micrometer discs and reticules are glass 
discs having finely etched scales. They are 
placed in the microscope eyepiece for the 
purpose of measuring or counting objects 
viewed through the microscope or to limit 
the field observed. | 

Spencer discs are supplied in two diam- 
eter sizes. The 20.0mm. discs fit old style 
Huyghenian eyepieces in which the flange 
of the diaphragm turns up, and also the 
eyepieces of Spencer Stereoscopic Micro- 
scopes. The 21.15 diameter discs fit Spencer 
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Measuring and Counting Accessories 


Huyghenian eyepieces (as well as B. & L., 
Leitz, and Zeiss) in which the flange of 
the diaphragm turns down. The 21.15. 
diameter discs are also suitable for the 
Ramsden and Wide Field eyepieces listed 
for compound microscopes. 

The linear value of the graduations on a 
micrometer disc must be determined for 
each combination of objective and eye- 
piece with which it is used. The Catalog 
No. 400 Stage Micrometer provides an 
accurate scale for determining these values. 






























Diam. 

Illustrations Cat Je 
. No. Name mm Ruling Price 
: 405 | Micrometer Disc | 21.15 | smm. scale divided into 50 parts 3 

410 | Micrometer Disc | 21.15 | 5mm. scale divided into 100 parts 

1405 | Micrometer Disc | 20.0 | 5mm. scale divided into 50 parts 

1410 | Micrometer Dise | 20.0 | 5mm. scale divided into 100 parts 

1406 | Micrometer Disc | 20.0 |10mm. scale divided into 100 parts 

1407 | Micrometer Disc | 20.0 |10mm. scale divided into 200 parts 
Reticule | ! 

1408 |(Net Micrometer) | 20.0 |10mm. square divided into 100 1mm. squares 

Reticule | 

1409 \(Net Micrometer) | 20.0 |10mm. square divided into 400 .5mm. squares 
Reticule | | 

1421 |(Net Micrometer) | 20.0 | 5mm. square divided into 25 1mm. squares 

. Reticule | 

| 422 |(Net Micrometer) | 21.15 | S5mm.square divided into 100 .5mm. squares 

| 427 |Cross Hair Disc 21.15 

1427 |Cross Hair Disc 20.0 
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416 |Whipple 
Micrometer 
Disc 


472 |Spanner Wrench 
for diaphragms | 
of Nos. 184, 186 
and 187 eye- 
pieces. 








| 
| 





| 21.15 |For use with 10X Huyghenian eyepiece 









Used with 16mm. objective for counting | 
dust particles, or with higher power ob- 
jectives for other counts. 

Each quarter of large 7.0mm. square divided 

into 25 smaller squares, one of which is 

subdivided into 25 still smaller ones. 
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Howard Mold Count Equipment 


These accessories are especially de- 
signed for determination of mold content 
in food products, although they can be 
adapted to other uses. 

Mold Count Discs are ruled into squares, 
each of which is equal to 1/6 the diameter 





Catalog 
No. 


413 Howard Mold Count Disc, 21.15mm. diameter for use in No. 142 Huyghenian eyepiece, Tox 


of the field. The microscope must be cali- 
brated with disc in place to give field 
diameter of 1.382mm. | 

The counting chamber is of standard 
one-piece construction and is supplied with 
two cover glasses. 





Description Price 


1413 Howard Mold Count Disc, 20.0mm. diameter for use in No. 142 Huyghenian eyepiece, 10X. .. 
417 Howard Mold Counting Chamber (used with No. 413)... 00.0000. c cece cee cceccceceuces 
418 Cover Glass 1.0mm. thick for Howard Mold Counting Chamber................0.0-0-000-. 
419 Cover Glass .6mm. thick for Howard Mold Counting Chamber... .............0eeeeeeeeee 





Stage Micrometer 


The Spencer Stage Micrometer is a rec- 
tangular glass slide with a photographic 
scale (2mm. long, divided into 200 parts). 
This accessory is used for calibrating any 
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Scale of No. 400 Stage Micrometer. 
Magnification approximately 28X. 





of the eyepiece micrometer discs and for 
measuring field size. A simple method of 
calibrating eyepiece micrometers is de- 
scribed on preceding pages. 








Cat. 
No, Description Price 





400 Stage Micrometer with 2mm. scale 
divided into units of 0.0lmm....... 


Micrometer Eyepieces — Fixed Scale 


The eye lens of a micrometer eyepiece is 
focusable by spiral action so that the 
micrometer scale can be brought into 
sharp focus. The micrometer disc is screw- 
ed to the focusing sleeve and is so designed 
that it can be removed quickly and easily 
for cleaning. 





Cat. 


No. Description Price 





415 Micrometer eyepiece 6X, 5mm. scale 
divided into 50 parts............... 
420 Micrometer eyepiece 10X, 5mm. scale 
divided into 100 parts.............. 


Scale of Micrometer Eyepiece No. 415; below, Scale of Micro- 
meter Eyepiece No. 420. 
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Five substage condensers are available. Any one of these may be purchased in any one of the three mounts illustrated below 
them. Left to right: Abbe N.A.0.66, Abbe N.A.1.25, Wide Angle N.A.140, Achromatic N.A1.30, Achromatic N.A.1.40. 
The mounts shown, containing iris diaphragms, are for use on Spencer Fork-Type Substages. Left to right: Non-centerable; 


Centerable; Centerable with Oblique Light Feature. 


Spencer Microscope Condensers 


Microscope condensers and the mounts 
that hold them are listed separately. The 
type of mount to order is Aeeeermined by 
the construction of the microscope and by 
the facilities needed, such as centering and 
oblique light. 

Most Spencer Laboratory and Research 
Microscopes have the fork-type substage 
construction and any fork-type mount can 
be used. 

When purchasing a mount for a micro- 
scope with a substage ring (either quick 
screw, rack and pinion, or spiral focusing) 
the outside diameter of the mount should 
be specified. 

Consult the chart on the opposite page 
for catalog numbers of mounts for various 
condensers. 

Spencer Microscope Condensers Nos. 
306 and 311 are ideal when only the lower 
medium powered objectives are used. 
Their numerical aperture of 0.66 provides 
full illumination Ee objectives up to the 
4mm. and saves the re-focusing that would 


be necessary if a high aperture condenser 
were used. 

The Spencer Nos. 302 and 304 Abbe-type 
condensers have a numerical aperture of 
1.25. These condensers contain two lens 
elements and are the ones supplied as 
standard equipment on medical micro- 
scopes. With the top element in place it 
will illuminate fully the aperture of all 
objectives from the 1.8mm. oil immersion 
to the 16mm. low power. The top element 
can be easily removed, increasing the area 
of illumination so that the field of long 
focal length or low power objectives can 
be illuminated evenly. 

The Spencer No. 305 wide angle con- 
denser is a three-lens system. It has a 
numerical aperture of 1.40 and is an effi- 
cient, inexpensive condenser for use with 
high aperture objectives. g 

In conformity with the policy of offer- 
ing the best possible equipment for each 
individual problem, two achromatic con- 
densers are offered. They are fully aplana- 


Left to right: Condensers N.A.1.25, N.A.0.66, and the No. 325 Iris Diaphragm Ring Mount for these condensers. 





tic as well as achromatic, and manufac- 
tured to the same standard as Spencer ob- 
jectives. Microscopes using apochromatic 
objectives and compensating eyepieces 
must always be illuminated with an 
achromatic-aplanatic condenser to obtain 
the full benefit of the highly corrected 
system. : 


The Spencer No. 320 achromatic-aplana- 
tic condenser N.A. 1.40 always should be 
used with an objective having a numerical 
aperture greater than 1.30. 


The Spencer No. 315 N.A. 1.30 achrom- 
atic-aplanatic condenser is of the same gen- 
eral design as the N.A. 1.40, but has some 
features that make its use desirable when- 
ever an objective of N.A. 1.30 or less is 
used. It will give better performance than 
the N.A. 1.40 wherever it can be used 
without sacrificing numerical aperture in 
the objective. 

All Spencer condensers will illuminate 
the full field of a 16mm. objective without 
requiring special adjustment of any kind. 


No. 333 Auxiliary Condenser is an extra 
condensing lens for use below the regular 
condenser. It raises the focal point of the 
condenser so that the apex of the cone of 
light is raised about 10mm. above the sur- 
face of the stage. This makes an intense 
illumination at this height for drop cul- 
ture work, and a larger area at the plane of 
the stage for use with low power objec- 
tives. It is so mounted that it is easily 
attached and can be swung in or out of the 
optical system by simple lever action. 





Description 


Abbe Condenser N.A.1.25 for use in 
fork- ty pesMOUMtS ee ned eine en ae 
Abbe Condenser N.A.1.25 for use in 
ring-type mounts. ...... ie aa ene 
Wide Angle Condenser N.A.1.40..... 
Abbe Condenser N.A.0.66 with dia- 
phragm for use in ring-type mounts. 
Abbe Condenser N.A.0.66 with dia- 
phragm for use in fork-type mounts 
Achromatic and Aplanatic Condenser 
IN: ALSO eeta ts anes ane etna tegen ots 
Achromatic and Aplanatic Condenser 
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311 
Slise 
320* 


333 


The above description—and the prices—are for the 
condensers only. Condenser mounts are listed sep- 
arately below. 


324 Non-centerable condenser mounting 
wich iris diaphragm for fork-type sub- 
SEARO tenner aaa mete mired toe 
Same as above for No. 305 Condenser 
Non-centerable condenser mounting 
with iris diaphragm for quick screw 
SUDSLAR Citi trenciaae Wermaaner te 
Centerable mounting with iris dia- 
phragm for fork-type substage. Used 
with No. 302 and No. 311 Condensers 
Same as above for No. 315 Condenser 
Same as above for No. 320 Condenser 
Centerable mounting with oblique 
light feature and iris diaphragm to: 
fork-type substage. Used with No. 302 
Condensers ince eae eee 
Same as above for No. 305 Condenser 
Same as above for No. 320 Condenser 
Same as above for No. 315 Condenser 


314 
325 


326 


322 
32] 
327 


317 
318 
319 


*A centerable mounting should always be ordered 
with an achromatic condenser. 


Condenser and Mount Combinations .W 
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For Fork Type Substage: 


Catalog No. of as 


Condenser Catalog No. of . 
— Non-Centerable Catalog No. of Centerable Mount 
Catalog No. Description Mount Centerable Mount | with Oblique Light 

311 0.66 324 426 sete 

302 1.25 Abbe 324 326 327 

305 1.40 Wide Angle 324 314 317 

315 1.30 Achromatic 324 322 319 
Aplanatic 

320 1.40 Achromatic 324 | 321 318 
Aplanatic 


For Spencer Ring Type Substage: ~ 


ee 








Catalog No. of 


Catalog No. Description of Condenser Non-Centerable Mount 
306 0.66 325 
304 1.25 Abbe 325 
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Dark Pield Iluminators: left, No. 328 with built-in lamp; right, No. 339. 


Dark Field Uluminators 


The dark field illuminator is now ac- 
cepted as a standard accessory to the 
microscope, replacing the substage con- 
denser for certain types of work. 

All dark field illuminators listed below 
are identical optically and vary only in 
the mechanical mounting to accommodate 
different types of substage equipment. Ad- 
justing screws are necessary for accurately 
centering the optical unit and must be an 
integral part of the illuminator unit proper 
or the substage equipment in which it is 
used. 

There are two types of illuminators— 
one using a separate mC Or lamp of 
sufficient intensity, the other having the 
illuminant which is an electric light (6V- 
1.7 Amp.) with its condensing lens in- 
tegral such as in Catalog No. 328. This is 
the newest, most satisfactory, and most 
easily adjusted instrument, being designed 
with two sets of concentric adjusting 
screws: one for centering the illuminant, 
the other for the optical unit. 

Successful dark field illumination is 
secured with an objective of 0.85 numeri- 
cal aperture. This aperture is obtained 
with either a funnel stop properly placed 
in objectives of greater N.A. or by using 
an objective in which is built an iris 


diaphragm. 
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Cat. 
No. 


Description Price 





328 Dark Field Illuminator with built-in 
light source to fit simplified rack and 
pinion substage. Includes one bulb and 
objective stop (transformer or resist- 


| 


type swbsta ges ces wevear see none 
Same as No. 328 to fit quick screw sub- 
stages. . Sart erable 
Resistance to adapt No, 334 bulb to 
220 volt current, A.C. or D.C......, 
Resistance to adapt No. 334 bulb to 
110 volt currenc, A.C. or D.C... ..., 
Transformer to step down 110 volt al- 
ternating current to 6.5 volts....... 
Variable transformer to step down 110 
volt A.C. current 60 cycle to 6.5 volts 
Bulb—6.5 V, 1.7 amp. for above..... 
Bulb—6.5 V, 1.7 amp., frosted for use 
with No. 32 Dark Field Microscope.. 
Dark Field Condenser without center- 
ing mount for use with research type 
substage. Includes aperture stop..... 
Same as No. 339 to fit quick screw sub- 
stages but with centering mount..... 
Same as No. 339 to fit simplified rack 
and pinion fork-type substages but 
with: centering mountas eases, 


. *¢ © £ ob 8 8 Fo 


MCP 
MCE 


342 
344 





Note: Special funnel stops must be made for objectives 
other than our own manufacture and for this work a 
slight additional charge is made. The objectives 
should be sent to the factory to insure proper fitting. 


By means of this inexpensive set of ac- 
cessories any standard monocular micro- 
scope can be converted to a simple {flu- 
orescence microscope. Acidfast microor- 
ganisms including those of tuberculosis 
and leprosy can then be identified by the 
fluorescence method*. 


Extreme contrast makes the bacteria 
easily recognizable at the comparatively 
low magnification of 400 diameters. They 
can be located with an 8 mm. objective— 
20X compensating e Cree combination, 
and the resulting ite ield makes possible 
a saving of one-fourth to one-third in the 
time required for searching. 


tl earl rah ak akc evecare me 


Accessories for Fluorescent Microscopy: 


Ly) 


Spencer Fluorescence Accessories 


1. Yellow Eyepiece Filter 2. 


Designed for use with Spencer Nos. 349, 
351 or 353 lamps, it consists of a yellow 
filter to fit in the microscope eyepiece (1), 
an aluminum mirror to fit over the usual 
mirror (2), and an ultra-violet filter to 


fit the lamp (3). 


- -- - ~+-- 








at. 


No. Description Price 





363 Fluorescence Accessories for No. 353 
lam 
353 Universal Microscope Lamp with 6.5 
volt, 2.75 ampere, clear bulb with blue 
glass and transformer 


sot 8 8 8 8 ee oe ea Oa a a eee 
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* Bibliography on request. 





Aluminum First 


Surface Mirror 3. Ultraviolet Filter for Lamp 
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Spencer Magnifiers 


These Magnifiers are computed with the 
same care and manufactured by the same 
exact methods as are employed in the con- 
struction of other Spencer high-grade op- 
tical products. They will be found to be 
of uniformly excellent quality and to ad- 
here rigidly to the specifications by which 
they are described. 


Two different styles of mountings are 


offered according to the different purposes 
for which they are used. The A mounts 


Focal Distance 





Catalog Magni- Milli- Inches 
No. fication ineters Approx. 

202 41.6 1.6 
2 204 27.8 1.1 
‘ce ©6206 20.8 0.8 
Ey | 
= 222 41.6 1.6 
3 224 27.8 1.1 
aoe 226 20.8 0.8 
5 

a 

i. 256 41.6 1.6 
= 258 27.8 1.1 
5 260 20.8 0.8 
2 

3 276 41.6 1.6 
si ears! 27.8 Fel 
= 280 20.8 0.8 
wo 261 16.7 0.7 
i 

cS 








are black lacquered brass for dissecting 
microscopes; C mounts, in folding case, 
are chromium plated. 

DOUBLETS are col pas of two plano- 
convex lenses accurately ground and pol- 
ished and suitably mounted. 

TRIPLE APLANATS are corrected, both 
spherically and chromatically. They are 
remarkable for their large flat field, free- 
dom from distortion, brilliancy of illumi- 
nation, and greater working distance. 
















Working Diameter 

Distance Real Field Mount Price 
min. in mm. 
22 22 A-for 
15 16 Dissecting | 
if 11 Microscopes 
22 | 22 C- 
15 16 Folding 
12 1l Case 
36.8 30 A-for 
24.5 20 | Dissecting | 
18.4 15 Microscopes 
36.8 30 
24.5 20 C- Folding 
18.4 15 Case 
14.9 1? 











Left: Doubles Magnifier in C Mount. Right: Triple A planat in C Mount. 


Insert left, Doubler in A Mount, right, Triple Aplanat in A Mount. 
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The Spencer Usility Magnifier No. 623. 


Utility Magnifiers 


A magnifier is of value in investigating 
any details or characteristics which are 
too small for the unaided eye to see clearly. 
When a magnifier is placed in front (and 
close) to a human eye, it increases the ap- 
parent size of the object under examina- 
tion, thus increasing the detail visible to 
the eye. 


The Spencer Utility Magnifier is de- 
signed to cover the largest uses for such an 
instrument: dissection, inspection of min- 
erals, textiles, paper, castings, insects, and 
food products. The horseshoe base holds 
the lens rigidly at the proper focal dis- 
tance. The 4.5X lens, having three lens 
elements, is corrected for chromatic and 
spherical aberrations. The lens is 36mm. 
in SASS It gives an extremely large 
field. 





Cat. 
No. Description Price 
623 Spencer Utility Magnifier 4.5% in fo- 
cusing mount supported by horseshoe 
ase icin psicseririncetaltieestevepacl scsihe tat statanaeata afore 
624 Spencer Fingerprint Magnifier, same 
as above, but with base milled to ac- 
cept coding dispositives...... sfreraveve 
625 Battley Dispositive................. 
G27 enevalsposteivesnisanciene pacts 
629 Combined Battley-Henry Dispositive 
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Immersion Oil 


Crown Immersion Oil is a synthetic 
product developed to meet the exacting 
requirements of microscopy. Optically it 
has an Np of 1.515 and a dispersion about 
average for cedarwood oil. It is colorless 
and odorless; will not dry or harden on the 
objective or cover glass. Because it is more 
easily applied and removed, it has largely 
replaced cedarwood oil in many labora- 
tories. 


Cedarwood oil is also available for 
microscopists who may prefer it. 


Cat. 


No. Description Price 





6140 Crown Immersion Oil, 14 oz. in appli- 
ee Aiare| Nellans cova h bone romeo goes 
6142 Crown Immersion Oil, 1 oz. in plain 


Bottle yaa ae na esatere sae 

6143 Crown Immersion Oil, 4 oz. in plain 
Bocelemrs arenes cate cutetectisvie seca eee 

6144 Crown Immersion Oil, 1 pt. in plain 
bottles. <- 35% ictebe enn ost rasta arc cateeeaaes 
6130 Cedarwood Immersion Oil, 14 oz. in 
applicator bottle: {2 -S sin. wae : 
6132 Cedarwood Immersion Oil, 1 oz. in 
lainibottle: tinder: arias eae ieee 


6133 Cedarwood Immersion Oil, 4 oz. in 
plain pottlep tyrone enue ete racer 
6134 Cedarwood Immersion Oil, 1 pt. in 
sIEEITY Eat! Caine a poedenin taco coat 





Crown Tnmerston Oil. 


 — ———— ———————— 
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No. 485 Mechanical Stage. : 


Spencer Mechanical Stages 


Spencer Mechanical Stages, for square 
stage microscopes, are designed to facili- 
tate the complete exploration of a slide. 
Four of the stages are graduated so that 
the positions of selected fields in the speci- 
men may be recorded and located again. 
The verniers on stages Nos. 489 and 490 are 
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adjustable. The adjustable verniers are 
desirable if the mechanical stage is to be 
used on more than one microscope; they 
provide for correcting the readings of the 
graduations so that ateas observed and 
recorded on one microscope can be re- 
located on a different microscope. 


v 


All of the mechanical stages are design- ' 
ed to fit plain square stages with sides 
105mm. or larger. They may be fastened 
in place quickly or removed as easily, 
leaving the microscope stage free of in- 
cumbrances. They are built sturdily, with 
smooth and positive rack and pinion move- 
ments in both directions. Smoothness 1s 
attained through special bearing construc- 
tion—chromium against brass. Any por- 
tion of a specimen can be placed in precise- 
ly the position it is wanted. The extreme 
edge of the slide can be brought in focus 
without any part of the mechanical stage 
striking the objective. All mechanical 





stages are finished in durable black and ea eer ita can dab iene usr aes MEL Hn i tannannaisanaltiiie lauauall ushulnemaimienullaitn te 
chromium. They are supplied in leatherette Ne. 484 Mechanical Stage. 
cases. 


No. 484 Mechanical Stage has a to-and- 
fro movement of 50mm. and a lateral 
movement of 75mm. It accommodates 
slides 25 x 75mm. and 50 x 75mm., but is 
not graduated. It may be used on any 
Spencer square stage microscope. 


No. 485 Mechanical Stage is heavier 
than No. 484 and has graduations and 
fixed verniers reading to 1/10mm. 


No. 489 Mechanical Stage is the same 
as No. 485 but has adjustments to change 
the vernier readings, so that readings 
locating definite points in a specimen, 
observed on one microscope, are made 
available on any other to which the stage 
is attached. 


No. 490 Mechanical Stage is like 489 but 
has a longer lateral rack and special slide . eit ant Sia avn via vA) 
clamp designed to accommodate either the No. 489 Mechanical Stage. 
25 x 75mm. or 50 x 114mm. slides such as } 
used in milk and in dairy laboratory work. 





No. 490 Mechanical Stage. 


SER Re em SpE REPRE pes 


Cat. 
No. Description Price 


484 Plain Mechanical Stage to take 25 x 75 
or 50 x 75mm. slides. 2o..400..2.0. 
485 Graduated Mechanical Stage to take 
25 x 75 or 50 x 75mm. slides........ 
489 Same as above but wich provision to 
adjust verniers........ Oa ieee, 
490 Graduated Mechanical Stage to cake 
up to $0 x ll4mm. slides........... 
If case is not desired with above stages, 
Fa Fate Li Lok ae gee eehed ro ER cca a he Be 
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The Spencer Camera Lucida No, 500. 


Spencer Camera Lucida 


These instruments, of the Abbe-type, 
are now offered for both the regular lab- 
oratory microscopes (monobjective) and 
the stereoscopic microscope, the chief 
difference being in the mirrors—the large 
fields of the latter necessitating larger 
mirrors. 

The entire field of the microscopes may 
be viewed from above the prism, and the 
light can be so regulated as to show both 
the object and the drawing pencil with 
the same intensity. 


In No. 500 two concentric adjusting 
screws are provided for correctly centering 
the instrument over the eyepiece. 

The entire prism box is hinged to swing 
on a horizontal axis and is easily thrown 
out of position for changing eyepieces or 
for careful examination of the object with- 
out the interposition of the prism. 

The mirror is supported on an adjustable 
bar graduated to indicate the distance of 
the mirror from the microscope. Gradua- 
tions are also provided to indicate the 
angle of inclination of the mirror. 


In No. 500 the relative intensity of il- 
lumination of the object and drawing 
pencil is regulated by two carefully graded 
series of neutral tint filters, one between the 
prism and the eyepiece, and the other be- 
tween the prism and the mirror. 


No. 505 differs from No. 500 in the omis- 
sion of the neutral tint filters between the 
prism and the eyepiece, and also the cen- 
tering screws from the prism box. 





Cat. 
No. Description Price 








500 Camera Lucida in case..22..2 22... 

505 Camera Lucida in case............. 

501 Camera Lucida similar to No. 500 but 
for Stercoscopic Microscopes... ... 





Dual-Cone Revolving Nosepiece 


The accuracy of the centering of the 
objectives on the nosepiece depends upon 


Details of the Dual-Cone Revolving Nesepicce. 





the precision with which the part holding 
the objective revolves. In the Spencer 
Dual-Cone Revolving Nosepiece the bear- 
ing shaft is double the usual length and 
has two conical bearings that are drawn 
together with a screw to maintain positive 
alignment. A spring insures a definite stop 
centering each objective. 


Cat. 
No, Description Price 





441 Single Objective Adapter........... 
450 Double Nosepiece.. qo.nn « siucaas ite 


5455 _-lripleMoseptece werent caer 


460 Quadruple Nosepiece............... 


1 aan Pete 
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Tbe Spencer Demonstration Eyepiece No. 432. 


Demonstration Eyepiece 


Demonstration eyepieces can be used on 
any laboratory microscope, allowing two 
persons to view the same field at the same 
time. They are of inestimable value both 
for quizzes and study. A conveniently 
located pointer easily moved to any part 
of the field is visible at the same time in 
both eyepieces. 


The side tube extends out horizontally 
and the eyepiece revolves about the axis 
of the extension tube, so that the user of 


the extension can incline his eyepiece at 
any angle to the vertical that is conveni- 
ent. The auxiliary eyepiece is focusable 
independently of the one at the micro- 
scope tube by a knurled ring in the exten- 
sion tube. | 








Cat. 
No. Description Price 
432 Demonstration Eyepiece with 6X Eye- 
434 Demonstration Eyepiece with 8X Eye- 
PLSCES eer teeta rie nea mae ne eee nit 
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Microprojection Prism 


Some instructors hesitate to pass out to 
students their more valuable slides or 
specunens fequiring experience for proper 
illumination. Such subjects can be exhibit- 
ed by using a prism over the eyepiece and 
projecting the image onto a ground glass 
of Opaque screen. 

Any microscope, preferably one having 
a substage condenser, can be transformed 
into a simple microprojector. The bright- 
ness of the image, an course, depends upon 
the intensity of the light source, as well as 
upon the magnification, projection dis- 
tance, room lighting conditions, etc. A 
low power objective, small screen and 
short projection distance will give best 
results. 





Cat. 


No, Description Price 





346 Prism, 45° type, hinged to clamp 
which fits standard diameter eyepiece 








No. 346 Projection Prism, 


Peale iy kal a To ea ft Is 


a 




















9 


Darkfield Quebec Colony Counter 


The new, improved Darkfield Quebec 
Colony Counter reveals colonies of bacteria 
clearly against a dark background. The 
illumination is uniform; bright enough to 
show the smaller colonies and to assist in 
distinguishing colonies from other struc- 
tures, yet free from glare. Counting is 
facilitated while fatigue is reduced. 


Magnification 


The 414" lens has the standard 1.5X 
magnification specified by the American 
Public Health Association and is mounted 
on a sliding rod for focusing to suit any 
operator. It is so positioned that errors 
from parallax are avoided. A second lens 
may be attached above the first when 
greater magnification is desired. When not 
in use the lens mount may be pushed down 
and out of the way. 





Illumination 


Illumination is brighter than from the 
previous model. Since the instrument re- 
mains cool, ventilation is not required and 
the illuminant is in a closed case. Bulbs 
can be replaced readily. 


Design 


The front surface is inclined at an angle 
found comfortable for most technicians. 
An auxiliary tilting base is available when 
greater or less slope is desirable. 


Guide Plates 


A Wolffhuegel guide plate is supplied 
with the instrument. Stewart and Jeffers 
guide plates are also available if desired. 


‘9 


Centering Screws 


Centering screws are provided so that 
the Petri dish may be centered when 
circularly ruled plates are used. 


Case and Finish 
The case is built of sheet metal: 


1014,” long 
1011," wide 
1014” high » 
The instrument is styled to conform 


with the modern laboratory and finished 
in a rich maroon. 





Wol ffbuegel 








Cat. No. 





3330 


4329 


3331 
3332 
3333 
3334 


3335. 


3336 
3337 


Stewart 


Description 


Spencer Darkfield Quebec Colony 
Counter with Wolffhuegel plate and 
40 watt, 120 volt bulb............. 


Same as No. 3330 but with 50 watt, 
230 volt bulb.... Hote sens aloe Nata shake te 


Ail at ye Een see tcgae alee oetele =< ie 
Wolffhuegel Counting Plate........ 
Stewart Counting Place...........- 
Jeffers Counting Plate.............. 
Extra Bulb, 40 watt, 120 volt. .MCP 
Auxiliary Tilting Base............. 


Extra Bulb, 50 watt, 230 vole MCP.. 





Loy 
Microscope Illuminators 


Microscope illuminators may be classi- 
fied broadly into two types, those with an 
| illuminated surface and those with lens 
systems and reflectors. 


Lamps of the first type have a source of 
light arranged to illuminate a diffusing 
surface as uniformly as possible. This 
bright surface then becomes the source of 
light. They are convenient, generally less 
expensive than lamps with lenses, but also 
less efficient. Nos. 385, 361, and 362 are of 































| this type. 

l The second type has a lens system to 
| direct and control the concentrated light 
for best microscopy. A properly adjusted 


reflector behind the light source provides : | eo 
an additional increase 1n intensity. Such a ee 
lamp usually is focused on the iris dia- 
phragm of the microscope, and the micro- 
scope condenser focused to bring the iris 
diaphragm of the lamp into focus with the 
specimen. When adjusted in this manner 
the iris diaphragm of the lamp is a field 
stop and the iris diaphragm of the conden- 
ser is an aperture stop. Illuminators of the 
Nos. 349 to 356 series, and the Nos. 369 
to 370, have lens systems. 


V0) 


Universal Microscope Lamp 


The Spencer Universal Microscope Lamp 
fills a long felt need for a small illuminator, 
designed to give all types of illumination 
generally used in microscopy, as well as 
providing a compact, adaptable light 
soutce for general laboratory work. 





It serves as an intense source of light and 
yet is cool enough to handle and adjust. 
The lamp house is constructed of alumt- 
num and, in addition to being well-ven- 
tilated, is provided with fins to increase 
the surface area and dissipate heat. Modern 
and attractive in appearance, it is universal 
in application and low in price. 


The triple lens condensing system is ina 
spiral focusing mount and provides sup- 
port for the filter holder or iris diaphragm. 
Cobalt, heat-absorbing glass, neutral den- 
sity or color filters for photomicrographic 
work may be inserted in the filter holder. 


The same size filter is used in the sub- 
stage of the Spencer microscopes as is used 
in the lamp. An iris diaphragm, available 
for use on the lamp, slips over the front 
lens mount in place of the filter holder and 
will hold any of the filters in position. The 
lamp is a brilliant source which may be 
focused from a sharp image of the filament 
to an evenly illuminated spot of light. 


The 6.5 volt, 2.75 ampere, bayonet base, 


single filament type bulb may be easily 


changed. The voltage is controlled by a 
variable transformer. 


No. 353 Lamp is mounted in a three- 
link jackknife support and cast iron tri- 
angular base. It may be removed from the 
base for mounting on the Spencer Stereo- 
scopic Microscopes. 


Spencer Universal Microscope Lamp No. 
351 is supplied with an optical bench for 
attachment to mon-objective microscopes. 
It is supplied without the base and links, 
but for the user who may wish these acces- 
sories also, No. 349 is listed. 


No. 356 Lamp is mounted on a rod six 
inches long to be used on any ring stand 
for illuminating scales, dials, and gages, 
and to provide ‘‘spot’’ illumination where 
required in laboratory use. 


Universal Microscope Lamp No. 353. 


v 


Variety of Uses 


1. Microscope illuminant, Kohler il- 
luminator for microscopy. 

2. Low power inspection or dissection, 
providing a brilliant, even spot of light. 
Size of area illuminated may be controlled 
to match field of microscope. 

3.-Experiments in. physics classes for 
demonstrating the principals of optics. 

4. General “spot” illumination in all 
laboratories. 


5. Photography. 


qu 





Cat. 
No. Description Price 
349 Universal Microscope Lamp, includ- 
ing three-link jackknife standard and 
base, optical bench attachment, and 
adapter rod, and with 6.5 volt, 2.75 
ampere, clear glass bulb, blue glass, 
ANdetranstOrmers sewed eee ee 


353 Universal Microscope Lamp, with 
three-link jackknife standard and 
base, and with 6.5 volt, 2.75 ampere, 
clear glass bulb, blue glass, and trans- 
fOCME De soe betes wna in eee 


351 Universal Microscope Lamp, with 
optical bench for attachment to com- 
pound microscope, with 6.5 volt, 
2.75 ampere, clear glass bulb, blue 
glass, and transformer........... He 


356 Universal Microscope Lamp, with 
adapter rod, 6.5 volt, 2.75 ampere, 
clear glass bulb, blue glass, and trans- 
former. For use with any ring stand. 

354 Iris Diaphragm for above.......... 


360 Clear Bulb, 6.5 volt, 2.75 ampere 
Eire ramep errr ree ear ye slo raenncy Ny LO ss 


307 ~+=Filter, green glass, for above...... 
309 ~=Filter, yellow glass, for above...... 


310 Set of three Neutral Density Filters 
for No: 353 Lamp, providing 5%, 
25%, and 50% transmissions........ 


308 = Filter, heat-absorbing glass, forabove. 


399 Ground Glass Disc for above....... 
395 Variable Transformer, 110-120 volts 
to 6.5 volts...... Suave Nh ees aah Cha 


477 Adapter for attaching No. 353 Lamp 
to body tube of Junior Stereoscopic 
Microscope and old style No. 55 low 
power microscope series............ 


478 Bracket for attaching No. 353 Lamp 
to the stage of Spencer Stereoscopic 
Microscopes Nos. 25, 26, and 28.... 


SS — 
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Adjustable Laboratory Lamp 


Adjustable Lamps Nos. 369 and 370 
meet a wide range of laboratory uses. They 
may be used for all general microscope il- 
lumination, for dark field work, and for 
photomicrography. 


Effective illumination is furnished by 
the combination of 100 watt bulb, silvered 
reflector, and effective system of condens- 
ing lenses. The size of the illuminated field 
is controlled by means of an iris diaphragm 
with graduations. The lamp is focused by 
adjustment of the slide unit containing the 
bulb and reflector. 


The lamp is easily adjustable on its sup- 
port, both as to angle and height. The 
large, heavy base and upright holds the 
lamp house rigidly in adjustment. 


Heat is dissipated by the ventilated lamp 
house. A non-heat-conducting button at 
the back of the lamp house makes it easy 
for the operator to change the angle of the 
light while working. 


The finish is a combination of crinkled 
black enamel and chromium plating. A 
five-foot cord, having a switch between 
lamp and plug, is supplied. Regular equip- 
ment includes blue and ground glasses or 
Corning Daylite Glass, as ordered. 


Dimensions 


Diameter of base, 634 inches. Length of 
lamp, 7 inches. Diameter of lamp, 414 
inches. Diameter of aperture, 214 inches. 


poner St ag ory eS 
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No. 





370A 


370B 


369.4. 


369 


588 


589 
590 


554 


553 
743 


744 


745 


371 


374 





Description 


Lamp, complete as described, with 
100 watt, 120 volt, medium screw 
base bulb, and with one blue and one 
SCOUNGE passer per 


Lamp, complete as described, with 
one Corning Daylite Glass......... 


Same as 370A, but without iris dia- 


Ground glass, 254 inches diameter to 
fit Nos. 369 and 370 Lamps......... 


Blue Glass Filter 254 inches diameter. 


Daylite Glass Filter 234 inches di- 


PU tbe] pet Gaara acces Cork nctatk OPE Pied icone ace ee 


Filter and Water Cell Holder to fit 
Nos. 369 and 370 Lamps........... 


Water: Cel bees east ray 


Neutral Density Filter, 14 x 3 inches, 
transmission 50%).. .+s2-5 seas ee 


Neutral Density Filter, 14 x 3 inches, 
transmission 25%.................. 


Neutral Density Filter, 1g x 3 inches, 
transmission 5%.... 


8.8.8 Be ee Fe PO tl 


100 watt, 120 volt, Medium Screw 


Base Bulbs eo hrnctn ees MCP 
125 watt, 230 vole, Medium Screw 
Base-Bulbieiccas ction MCP 


Substage Lamps 


The compactness and adaptability of 
this Bakelite Substage Lamp makes it 
particularly useful where a simple, port- 
able lamp is required. It provides ample 
illumination for most work and does not 
produce excessive heat. 


The lamp is designed for use either in an 
upright position directly in front of the 
microscope mirror, or, by removing the 
mirror, in a horizontal position under the 
microscope condenser. 

Constructed of tough Bakelite composi- 
tion, it is capable of withstanding the con- 
tinuous hard usage and minor accidents 
which occur in a laboratory. The smooth, 
satin black finish is permanent and easily 
cleaned. 

For changing bulbs, the lamp is readily 
separable into two sections. The 10 watt 
bulb furnished has a minimum replacement 
cost and may be connected with any 110- 
120 volt current. Regular equipment in- 
cludes five feet of cord and either ground 
blue filter or Corning Daylite Glass filter, 
as ordered. A 15 watt bulb is also available 
and is recommended when the lamp is in- 
tended for use with a binocular micro- 
scope. 


Dimensions 


Height, over all, 314 inches. Body 2144 
inches square. Diameter of aperture 17/, 
inches. 

Cat. 
No. Description Price 








385A Bakelite Substage Lamp with 10 
watt, 110 volt bulb, and blue glass. : 
385B Bakelite sSubstage Lamp with 10 
watt, 110 volt bulb, and Corning 
Daylight Glassy. cece eee 
385C Bakelite Substage Lamp with 10 
watt, 110 volt bulb, and ground glass. 
386 10 watt, 110 volt, Candelabra Base 


Bil bicee te ee Siu ea MCP 
388 15 watt, 115 volt, Candelabra Base 
BO bine o teh ee eae tates te MCP 





Substage Lamp No. 385 used in front of stage. 


Substage Lamp No. 385 used below stage, 
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Chalet Type Microscope Lamp 


No. 361 Microscope Lamp is small and 
inexpensive, giving sufficient illumination 
for use with binocular microscopes when 


objectives of high magnifying power are 


used. 

It is equipped with a 60 watt, 120 volt 
bulb. This bulb is standard and can be 
purchased at any electrical supply store. 


The lamp is so well-ventilated that it 
can be handled comfortably at any time. 
The visor over the light opening 1s so ar- 
ranged that, when the lamp is ten or twelve 
inches from the microscope, the eyes at the 
eyepiece are shaded. | 

A blue glass, ground on one side, is 
inserted in the aperture. A toggle switch 
is conveniently located near the base. Five 
feet of cord with plug are included. 


Dimensions 


Height, over all, 7 inches. Body, 4 
inches square. Aperture, 234 x 3% inches. 





SSS 
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No. Description Price 





361 Microscope Lamp with 60 watt, 
120 volt, frosted, Type D, medium 
screw base bulb; one blue glass 
ground on one side................ 


462 Same as above, but with plain ground 
glass in place of blue ground glass... 


364 60 watt, 120 volt, frosted, type D, 
Medium Screw Base Bulb......MCP 


Chalet Type Microscope Lamp Ne. 361. 
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Spencer Hematological Equipment 


Hb-Meter 


and 
“Bright-Line” 
Haemacytometer 


Two instruments are available for the 


examination and analysis of blood: 


Spencer Bright-Line Haemacytometer 
for counting red or white blood corpuscles. 


Spencer Hb-Meter for determining the 
concentration of hemoglobin in blood. 


Both instruments are designed and manu- 


factured to provide the convenience and 


precision needed by the physician. 





at no ee are pants 





Haemacytometer No. 1483 


Spencer “Bright-Line” Haemacytometer 


The Spencer “ Bright-Line’’ Haemacyto- 
meter is an instrument of many applica- 
tions: for yeast counts; for dust counts; for 
counts in spinal, salivary, or other body 
fluids. However, its chief use is for making 
red and white blood cell counts. For this 
work it has become a standard in most 
hospitals and clinical laboratories, an in- 
dispensable aid to many thousands of 
_ physicians and students. 


The unique and most noticeable feature 
of the “Bright-Line’’ Counting Chamber 
is the sharp contrast of the bright lines 
against the darker metalized background. 


In manufacturing the “‘Bright-Line”’ 
Chamber, metal is deposited on the glass 
counting areas in a very thin semitrans- 
parent layer, and the lines are ruled through 
the metal. This metal coating is then 
fused into the glass. 


Superior Visibility Through 
Contrast 


Greater accuracy and more comfort 
result from the use of this Haemacyto- 
meter, with less fatigue and eyestrain, be- 
cause the visibility is superior to that of 
other chambers. Under the microscope the 
lines appear white against the semitrans- 
parent darker background, with the cor- 
puscles thrown into bold relief. The visi- 
bility of the lines depends mainly on this 
contrast. The triple dividing lines show 
clearly which cells lie within the counting 
areas. 


It is unnecessary to secure such an exact 
adjustment of the illumination as is tre- 
quired with lines ruled in glass. There is 
no glare to fog vision. The blood corpuscles 
or other particles in the field stand out 


f ee 
j | 
1 E 
eee ee ceed ee 
| peel 





The ‘ Bright-Line’’ Counting Chamber 


clearly. It is not necessary to stop down 
the condenser as it is with other chambers, 
since the lines can be seen at any opening 
of the condenser diaphragm. 

Green light is not necessary with this 
chamber, but if the user prefers light of 
this color, a green filter is available and 
may be used. (Catalog No. 307). 


Better Distribution of Corpuscles 


Because of the differences in the surface 
tension characteristics of the metalized 
surface on the “‘Bright-Line’’ Counting 
Chamber and the glass surface of the cover, 
the corpuscles are distributed evenly and 
the chamber is more easily filled. Even 
distribution of corpuscles is a recognized 
necessity for accurate counts. This for- 
tunate characteristic of the Spencer Count- 
ing Chamber is a real aid in counting and 
increases its value. 


Precise Construction 


The “Bright-Line’’ Counting Chamber 
is a single piece of glass with an H-shaped 
trough forming two counting areas. It has 
raised supports to hold the cover glass the 
proper 0.1mm. distance above these areas 
and a concave indentation on the back. 
Great care is taken to grind the supports 
and polish the counting plateaus and 
cover glasses to correct size. The two cover 


glasses supplied with each chamber have. 


plane polished surfaces to insure good con- 
tact with the cover glass supports. 

The slight concavity on the underside, 
directly under the rulings, has been intro- 
duced so that scratches which would im- 
pair efficiency will not appear in this area 
of the lower surface of the chamber. This 
increases the useful life of the chamber. 


Every counting chamber is tested by 
exacting scientific methods. The National 
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Ruling for “'Bright-Line’’ Counting Chamber 


Bureau of Standards certification is avail- 
able at a small additional charge. 


The leatherette cases are plush-lined and 
provide space for the counting chamber, 
cover glasses, and pipettes. There is suf- 
ficient space in all Spencer microscope 


cabinets or carrying cases for a Haemacy- 


tometer. 


The Spencer “Bright-Line’’ Haemacyto- 
meter is better—it must be seen under a 
microscope in an actual test to realize fully 
its advantages. 


Standard Outfit 
Haemacytometer Listing 


een mee 


Cat. 
No. 

1452 
1454 
1456 
1458 
1461 
1462 
1463 
14§2 


Description 
Certified Red Pipette 
Certified White Dinette RR erica: 
Red FADE ee an Susten wnat 
Wikies If rdechesnansecserageoresae 
CoversGlass'0:4 mms. = ose. 
Certified Cover Glass 0.4 mm....... 
Cover Glass 0.6 mm.............0. 
Haemacytometer: chamber with Dou- 
ble Improved Neubauer Ruling, two 
0.4 mm. cover glasses, one red and 
one white blood pipette, complete 
in cardboard case.............. Eins 
Same as 1482 but with leatherette 


Price 


Bite eo 8 8 8 f 8 ee 


1483 
1486 Same as 1482 but with chamber, 
cover glasses and pipettes certified. . 
Same as 1483, but with chamber, 
cover glasses and pipettes certified. . 
“Bright-Line’’ Counting Chamber, 
Double Improved Neubauer Ruling, 
without cover glasses.............. 
“Bright-Line’’ Counting Chamber, 
Double Improved Neubauer Ruling, 
with two 0.4 mm. cover glasses..... 
Same as 1492, but with c 
cover'glasses certified...) 
Cardboard Case for Haemacytometer 
Leatherette Case for Hacemacytometer 
Filter, green glass, to fit microscope 
SUbStARe ee scke eine ne ey ee: 


1487 
1490 


1492 


1494 


1503 
1504 
307 





The Spencer Hb-Meter No. 1000 


Spencer Hb-Meter 


For measuring the hemoglobin concen- 
tration of blood at the bedside or in the 
physician's office, the American Optical 
Company has designed a small hemoglo- 
binometer in which a permanent glass 
wedge is used as a standard to make ac- 
curate colorimetric comparisons. No dilu- 
tions nor volumetric measurements are 
required. Less than three minutes is needed 
to make this simple determination with 
laboratory accuracy. 


Wedge for Comparison 


A definite thickness of hemolyzed blood 
is compared with a glass wedge having 
similar absorption characteristics through- 
out the wagelennth of light passed by the 
built-in eyepiece filter. The maximum ab- 
sorption of hemoglobin occurs for visual 
light in the green band of the spectrum, 
and it is in this range that the comparison 
of hemolyzed blood and the glass wedge 
is made. Fortunately maximum visual sen- 
sitivity also occurs in the green range of 
the visible spectrum. 


Precise Glass Chamber 


The double chamber, similar to the 
haemacytometer, has an H-shaped moat 
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which separates the two fields and spacing 
shoulders. A cover glass of equal thickness 
is held against the chamber by means of 
a metal clip. Two chamber plates may be 
used in place of a plate and cover in order 
to provide a double depth blood layer to 
increase the precision of measurement at 
low hemoglobin levels. 


Blood Quickly Hemolyzed 


With the chamber offset so that one pla- 
teau is exposed, a drop of blood is placed 
directly on it. 


The drop of blood is then hemolyzed by 
agitating gently with a hemolysis ap- 
plicator consisting of a small wooden 
stick tipped with a hemolyzing agent. 

The hemolyzing process can be followed 
visually, and is complete when the blood 
loses its cloudy appearance and becomes a 
clear red solution. At this point the cham- 
ber is pushed completely into the clip, 
where it is held firmly against the cover 
glass as one unit. The complete clip is in- 
serted in a slot in the instrument, and is 
now ready for use. 


With laboratory samples of blood the 
hemolysis may preferably be made in a 
small test tube. The assembled chamber 





Spencer Hb-Meter disassembled ta show position of batteries and bulb 


may then be filled with hemolyzed blood 
by capillary action and each side of the 
chamber may be used successively without 
cleaning between two samples. 


Built-in Illumination 


_ The Spencer Hb-Meter has its own built- 
in light source which can be operated 
either with batteries or from a 110-120 volt 
outlet by means of an accessory transform- 
er or resistance. When the transformer is 
plugged tn, the batteries are automatically 
cut out of the circuit. The lamp illuminates 
an aperture, one half of which is covered 


by a glass wedge, and one half by the 
chamber and cover glass when in position. 
Light coming through each half of the 
aperture is directed by a combination right 
angle biprism, and viewed through the 
eyepiece. 


Direct Reading Scales 


The glass comparison wedge is moved by 
a small metal knob extending through a 
slot in the side of the instrument. Once the 
fields have been matched, the hemoglobin 
concentration is read directly from the 
scale, using the index mark on the knob 
as an indicator. A single setting permits 


Left to right: Clip, Cover Glass, Chaniber, Hemolysis Applicators 








Transformer No. 1025 


reading of hemoglobin in grams per 100 
milliliters, or in terms of percentage based 
on 15.6, 14.5, or 13.8 grams per 100 mil- 
liliters equalling 100 per cent. 


Benefits from New Construction 


1, The Spencer Hb-Meter yields hemo- 
globin determinations comparable with 
those of the best laboratory methods. 


2. Complete readings can be made in 2 or 3 
minutes. 


3. Easily carried in the hand, in the poc- 
ket, or in the doctor's bag with his 
other instruments. 


4. Matching of the green split field is easy 
and contributes to precision. The com- 
parison wedge of permanent glass has 
light absorption iene: almost 
fence with those of hemoglobin for 
the wavelength range in which com- 
parisons are made. 


5. The use of hemolyzed blood eliminates 
errors due to turbidity so that the in- 
tensity variations of light passing 
through the blood samples are caused 

only by true absorption of the light by 
hemoglobin. 


94 


Resistance Ne. 1030 


6. Inexpensive, disposable hemolysis ap- 
plicators are the only supplies neces- 
sary. 3 


7. The instrument is easy to clean and dry 
for subsequent use. 








Cat. 


Description Price 








Hb-Meter outfit, consisting of Hb- 
Meter, complete with 1 bulb and 2 
batteries, in dust-proof pouch; ac- 
cessory case containing one clip, one 
double-sided chamber, one chamber 
cover glass, and a vial of 25 hemoly- 
sis applicators. -.......... needs 


Chamber Clip 
Chamber Cover Glass......... ee 


L002 
1003 
1004 
1005 


1006 
1008 
1010 
1015 


Battery, standard size C flashlight .. 
Dust Pouch 
Accessory Case, EMpty it cs a 


cplnpiete Blood Chamber, consisting 
of clip, chamber cover glass, an 
CaN Det seater en lege POSE Nehs Aree 


Transformer, 50-60 cycle, for adapt- 
ing Hb-Meter to 115 volt A. C. outlet 
Resistance for adapting Hb-Meter to 
any 115 volt outlet....... Tip eee 
Hemolysis Applicators, 4 vials of 25 
rer Tel toe) Les] avo anton pum eaih a Becpard cleat Per MOI 


1025 
1030 


1035 
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Spencer Microtomes 


From the early “‘cutting engines’’ to the 
fine precision microtomes of today, many 
ingenious instruments have been developed 
to cut thin sections for microscopic inves- 
tigation. Several outstanding designs were 
refined and improved by the engineering 
department. Numerous convenience fea- 
tures were added. Today, Spencer micro- 
tomes are recognized throughout the world 
as the standard instruments for fine work. 


The various Spencer microtomes are 
described in the following pages. 


ROTARY MICROTOMES are most 
convenient for cutting serial sections 
from paraffin embedded specimens up 
to 114 inches. 

SLIDING MICROTOMES will ac- 
commodate larger specimens than ro- 
tary microtomes. They are used to cut 
materials embedded in celloidin, fro- 
zen and hard materials as well as those 
in paraffin. 

AUTOMATIC CLINICAL MICRO- 
TOMES are useful where speed in ex- 
amining frozen sections is important. 


They may be used to cut specimens in 
paraffin and celloidin. 

TABLE MICROTOMES are used for 
demonstration of the principles of 
microtomy in the class room, pre- 
parts plant sections for class use and 
or occasional use not justifying a 
more complete instrument. 


The Effective Use and Proper Care of the 
Microtome, an instructive booklet written 
by Oscar W. Richards, Ph.D., is available 
from the factory or any branch office at a 
cost of 25 cents. Staff scientists and tech- 
nicians are ready at all times to answer 
questions and help solve your problems. 
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Above: No. 810 Rotary Microtome. 


Left: The pawl turns the feed screw, 
automatically advancing the specter, 
on the upward stroke. 
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No. 810 Rotary Microtome 


Those who desire the convenience of a 
rotary microtome at a moderate cost will 
choose this model. It is sturdy, smooth in 
operation and balanced so that it can be 
stopped at any position. 


Feed Mechanism 


A. feature of all Spencer Rotary Micro- 
tomes which protects the feed mechanism 
from shock is the complete independence 
of this mechanism from the vertical move- 
ment of the object. A spring holds the 
object block under tension in positive con- 
tact with the feed screw, but the block is 
free to move up and down as the crank is 
turned. The-substantial feed screw is at- 
tached to a ratchet wheel. A pawl, work- 
ing in the notches, feeds on the upward 
stroke and is released, returning free of the 
teeth on the downward stroke. 

The total excursion of the feed is 22mm. 
Sections. can be cut from two to forty 
microns in thickness. A crank at the end 
of the feed screw provides a convenient 
means of adjusting the object to the knife 
and of returning the object clamp to the 
beginning of the feed screw when starting 
a new series of sections. When the object 
clamp reaches the extreme forward posi- 
tion, the feed mechanism automatically 
ceases to work. 


Object Clamp 


The ball and flange type object clamp 
has three adjusting screws to hold the 
object rigidly in position and provide the 


The feed mechanism of Spencer Rotary Microtomes is independent from the vertical movement of the object. 
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means for orienting it to any desired posi- 
tion which may be changed in any plane 
without interfering with that already ob- 
tained in another plane. The entire clamp 
may be rotated on its axis if any one of 
the screws is loosened. Blocks 32mm. wide 
and 17mm. high may be used. By removing 
an adapter, a block 27mm. high is accom- 
modated. Three object discs, 74’’, 114” 
and 1/9”’ in diameter are supplied. 


Knife Holder 


The holder is simple, rigid and easily 
adjusted to and from the object. The 
angle of the cutting edge is adjustable 
through a small arc. 


Knife 
Spencer No. 940 knife, 110mm. long and 
of the highest quality steel, is supplied 


comes with No. 960 back and No. 955 
handle for sharpening. 


Finish and Case 
The finish is durable black alcohol- 


proof enamel and chromium plating. The 
instrument is shipped in a suitable wooden 


case. 
Size and Weight 
Length 984%’ Height 8’’ 








Width 8” Net Weight 31 Ibs. 
Cat. 
No. Description Price 


810 Spencer Rotary M icrotome with No, 
940 knife, 960 back, 955 handle, 
three object discs and 969 oil can. ... 
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Noe. 815 Rotary Microtome. 
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No. 815 Rotary Microtome 


Catalog No. 815 Rotary Microtome is of 
medium size and weight and provides 
extra smooth action as well as an adaptable 
type of knife holder. 


Feed Mechanism 


The feed mechanism is independent of 
the vertical movement of the object. The 
threads of the large feed screw are ground 
and lapped into the feed screw nut. The 
ratchet wheel, actuated by a pe working 
in the notches, is attached to the feed 
screw and forward movement of the object 
block is accomplished only after the speci- 
men has passed upward beyond the knife. 
The pawl is automatically lifted from the 
teeth of the ratchet wheel on the down- 
ward or cutting stroke. 


Total excursion of the feed is 22mm. 
Sections can be cut from two to forty 
microns in thickness. A crank at the end of 
the feed screw provides a convenient means 
of adjusting the object to the knife and of 
returning the object clamp to the position 
necessary for starting a new series of sec- 
tions. When the object clamp reaches the 
extreme forward position, the feed me- 
chanism automatically ceases to work. 


Object Clamp 


The ball and flange type object clamp 
has three adjusting screws to hold the 
object rigidly in position ue the 
means for orienting it to any desired posi- 
tion which can be changed in any plane 
without interfering with that already 
obtained in another plane. The entire 
clamp may be rotated on its axis if any one 
of the screws is loosened. For the usual 
work, blocks 32mm. wide and 17mm. high 
can be used. By removing an adapter a 
block 27mm. high can be accommodated. 
Three object discs, 74’’, 114¢’’ and 114” 
in diameter are supplied. 


Knife Holder 


Double width clamps each support the 
knife along 114’’ at the cutting edge and 
provide for tilting the knife. 


: Knife 3 

Spencer No. 942 knife, 120mm. long 
and of the highest quality steel is supplied 
compete with No. 961 back and No. 955 
handle for sharpening. 


Finish and Case 


The finish is durable black alcohol- 
proof enamel and chromium plating. The 
instrument is shipped in a strong wood 


case. 


Size and Weight 
Length 934” Height 8144” 
Width 814’ Net Weight 38 lbs. 


Gat 

No. Description Price 

815 Spencer Rotary Microtome with No. 
942 knife, 961 back, 955 handle, 
three object discs and 969 oil can... 
To substitute No. 827 knife holder 
on No. 815 add... .., dlGhinetersoe eee 








Stideways on Spencer No. 815 Microtome maintain the 
precision of object movement. 
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Above: No. 820 Precision Rotary Microtome. 


Cover removed from Microtome No. 820 
to show feed mechanism. 
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No. 820 Precision Rotary Microtome 


The Spencer Precision Rotary Mictro- 
tome No. 820 is designed for the most cri- 
tical serial sectioning. It has proven out- 
standing for cutting sections as thin as one 
micron—for cutting serial sections of un- 
varying uniformity. There are probably 
more of these instruments than any similar 
type of microtome in laboratory use today. 
Their success arises from sound engineer- 
ing, exactness in specification of the ma- 
terials used, and from control throughout 
their manufacture. This instrument is rigid 
and massive in construction—yet precise 
and convenient to use. 


Feed Mechanism 


The feed mechanism—a very important 
element in a microtome—is entirely in- 
dependent of the vertical movement of the 
object. It is built rigidly into the base 
casting. The extra large feed screw is care- 
fully ground and lapped into the feed screw 
nut. The ratchet wheel is attached to the 
feed screw, and notched so that specimens 
may be cut any desired thickness from one 
to fifty microns. A pawl, working in the 
teeth, feeds on the forward stroke and is 
released, returning free of the teeth (pre- 
venting wear) on the return stroke. The 
force of the feed screw is transmitted to 
the specimen through an inclined plane. 
The setting is accomplished by turning a 
knurled button at the back of the case. The 
number representing the feed thickness 
appears opposite the indicator at the small 
opening in the side of the case near the 
balance wheel. A new positive feature on 
the feed mechanism facilitates the exact 
setting on the indicator so that even slight 
errors in setting are now impossible. 

The total excursion of the feed is 28mm. 
allowing a sufficient range for cutting a 
long series without resetting the knife and 
the feed mechanism. 

A crank at the end of the feed screw 
provides a convenient means of adjusting 
the object to the knife and of returning the 
object clamp to the beginning of the feed 
when starting a new series of sections. 
When the object clamp reaches the ex- 
treme forward position, the feed mechan- 
ism automatically ceases to work. 


Object Clamp 


The object clamp is the standard ball 
and flange type which has been such a 
valuable feature on Spencer microtomes. 
Three screws hold the object in position 
and provide the means for orienting it to 
any desired position. The entire clamp can 
be rotated on its axis if any one of the 
screws is loosened. 

The object clamp is large enough to 
take a block 32mm. wide and 17mm. high, 
with an adapter that may be removed to 
orovide for a possible height of 27mm... 

hree object discs are regularly supplied. 

The up-and-down aoe of the object 
clamp is 2 inches, which permits the cut- 
ting of large sections and gives sufficient 
stroke for cutting celloidin material. The 
clamp is held at its upper limit, for orient- 
ing or trimming the block, by a lever under 
the balance wheel. 


Knife Holder 

No. 820 Microtome is equipped with a 
rigid knife holder. There are two wide 
clamps each supporting the knife along 
114 inches of the edge. The knife may be 
tilted through an exceptionally wide 
range of cutting angles. Adjusting screws 
provide for knives of different widths. 
The whole knife support is adjustable 
to and from the object, and is clamped 
easily and conveniently in any location by 
a lever operating with an eccentric cam. 


Knife 


Spencer No. 942 knife, 120mm. long and 
of the highest quality steel is supplied 
complete with No. 961 back and No. 955 
handle for sharpening. 


The amount of feed, in microns, is shown 
at the side of the case. 





Case 


The feed mechanism and other moving 
parts are covered to protect them from 
dust. The attractive cover of the instru- 
ment is hinged to the base casting, per- 
mitting easy access to the mechanism. 


Finish and Cabinet 


The finish is durable black alcohol-proot 
enamel and chromium plating. The in- 
strument 1s ands ed in a substantial oak 
cabinet having a hinged door with a latch. 


Size and Weight 








Length 14” Height 834” 
Width 884” Net aWeietis 60 lbs. 
Cat. 

No. Description Price 





820 Spencer Precision Rotary Microtome 
with No. 942 knife, 961 back, 955 
handle, three object discs and 969 oil 


Wide clamps support the knife at the preferred cutting angle. a wee ries 








Plan drawing shows the details of No. 820 Microteme, K, knife block; SE, knife clamp; E, feed 
crank; C, object clamp, F, locking lever; FC, thrust nut; P, feed screw tip, SP, inclined plane surface; 
FS, feed screw; M, feed screw nut; N, releasing plunger; FN, friction nut; RW, ratchet wheel; 
L, releasing lever. 
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Catal og 
Number 


810 


815 


820 





820 Micretome with hinged case open to show the independent feed mechanism and sturdy slides 


Unit of 
Feed 
Automatic 


2 microns 


2 microns 


1 micron 


Rotary Microtomes 


Excursion|Object] Knife Knife overall Sas usecase ee 
of Feed |Clamp| Number Holder of Instru- | Net Weight | Price 
ment in Pounds 


Ball |940 knife | Simple clamp cutting | 984" long 
22mm. | and |960 back angle adjustable 8 ” wide 31 
Flange|955 handle | through small angle | 8 “ high 


Ball |942 knife | Double Supporting 940 jong | 
le 


22mm. | and |961 back clamp with adjusta 816" wide 38 
Flange/955 handle cutting angle | 816" high 


Ball |942 knife |Double supporting clamp} 14” ane 
28mm. | and |961 back |with cutting angle adjust-| 854°" wide 
Flange|955 handle | able through wide angle | 824" high 





Three object discs, ¥g, 114 and 114 inches in diameter, are supplied on all rotary microtomes. 


All rotary microtomes have an object clamp that will accommodate object blocks up to 32x27 mm. 


103 





Above: No. 850 Sliding Microton, 





Left: A crank ts geared te the feed 


screw for making quick adjustiments. 
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No. 850 Sliding Microtome 


When a wide variety of assignments in- 
cluding the cutting of frozen preparations, 
eliotn and hard specimens is likely to 
reach the laboratory, a Spencer sliding 
microtome is preferred. Rigid construc- 
tion, freedom from play and smooth action 
are essential in obtaining uniform results. 
The two most important considerations 
are the knife slide and the feed mechanism. 
Success depends largely upon the precision 
of these two movements. 


Knife Slide 


Years of experience and continuous 
development account for the excellent 
slides on these Spencer microtomes, recog- 
nized by authorities to be an engineering 
achievement. 

The knife block, 3’ wide and 514’ 
long, to which the knife is clamped, slides 
on a horizontal surface at the top of the 
main casting and is held in contact with 
the 1344”’ long top surface by carefully 
adjusted opposing bearings on the under 
surface. The oil contact between these 
different surfaces (15 square inches) pro- 
duces an exceptionally easy action. 


Feed Mechanism 


The specimen, fed either automatically 
or by hand, moves upward at the end of 
each return stroke of the knife. Total ex- 
cursion of the feed is 30mm, the specimen 
moving in units of two microns up to a 
maximum thickness of forty microns. An 
indicator shows the amount of feed in 
microns. Excess alcohol or water used in 
cutting drain into a removable drip pan 
provided for the protection of the ee 
mechanism. A crank, geared to the large 
C4" diameter) feed screw, provides a 
rapid means of moving the object up to or 
away trom the cutting position. 

To maintain the accuracy of the feed, 
the bearings supporting the object clamp 
are heavy, wide and carefully fitted. — 
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Object Clamp 


The: ball and flange type object clamp 
has three adjusting screws for orienting 
the specimen to any desired angle. By 
loosening any one of the screws the entire 
clamp may be rotated on its axis. An ob- 
ject disc 114’’ in diameter is supplied. 


Knife Holder 


Many different kinds of material may be 
handled since provision has been made 
for setting the knife at any angle to the 
direction of travel as well as tilted to any 
desirable cutting angle. A scale indicates 
the angle of tilt of the knife. Adjusting 
screws facilitate the use of knives of He 


‘ferent widths. 


Knife 


Spencer No. 945 knife, 185mm. long and 
of the highest quality steel is supplied 
complete with No. 962 back and No. 955 
handle. 3 


Finish and Cabinet 


The finish is durable black alcohol-proof 
enamel and chromium plating. It is ship- 
ped in a substantial oak cabinet with 
handles and a hinged door with latch. 


Size and Weight 


Length 1414” Height 11’’ 
Width 1014’ Net Weight 63 Ibs. 


Cat. 

No. Description 

850 Spencer Sliding Microtome with No. 
861 knife clamp, 945 knife, 962 back, 
955 handle, one object disc, 114" 
diameter and 969 oil can........... 








Price 





Left: The feed mechanism can be set 
to cut sections antomatically or by band 
from 2 to 40 microns in thickness. 


This Spencer heavy duty sliding micro- 
tome is ideal for cutting large or unusually 


tough specimens. Extra overall size and 


weight make it capable of many assign- 
ments, such as cutting celloidin, paraffin 
embedded, frozen or hard preparations. 
No. 860 is the most useful microtome for 
the busy hospital or research laboratory. 


Knife Slide 


The knife block, 3144"’ wide and 6” long, 
to which the knife is clamped, slides on a 
horizontal surface at the top of the main 
casting. It is held in contact with the 16” 
long top surface by carefully adjusted op- 
posing bearings on the under side. The 
oil contact between these different bearing 
surfaces (20 square inches) insures an ex- 
ceptionally easy action. 


Feed Mechanism - 


The specimen may be fed automatically, 
and moves upward at the end of each re- 
turn stroke of the knife. Total excursion of 
the feed is 42mm., the specimen moving in 
units of 2 microns up to a maximum thick- 
ness of 40 microns. An indicator deter- 
mines the specimen thickness. Excess 
alcohol or water used in cutting drain into 
a removable drip pan provided for the pro- 
tection of the eee mechanism. A crank, 
geared to the 44’ diameter feed screw, 
provides a rapid means of moving the 
object up to or away from the cutting 
position. 


Object Clamp 


The ball and flange type object clamp 
has three adjusting screws for orienting 
the specimen to any desired angle. By 
loosening any one of the screws the entire 
clamp may be rotated on its axis. An object 
disc 1144” in diameter is supplied. 


Feed Screw 


The support for the object clamp is a 
large casting with wide, carefully fitted 
slide bearings, providing rigidity and 
freedom from lost motion. 
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No. 860 Precision Sliding Microtome 
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Knife Holder 


Provision has been made for setting the 
knife at any angle to the direction of 
travel as well as to any desirable cutting 
angle. A scale indicates the angle of tilt of 
the knife. Adjusting screws facilitate the 
use of knives of different widths. 

Catalog No. 862 Adjustable Knife Hold- 
er, which supports the knife at both ends, 
isavailable at extra cost. It is recommended 
for cutting large specimens. It is described 
and listed with the microtome accessories. 


Knife 


Spencer No. 950 Knife, 250mm. long and 
of the highest quality steel is supplied 
complete with No. 963 back and No. 957 
handle. 


Finish and Cabinet 


The finish is durable black alcohol-proof 
enamel and chromium plating. The micro- 
tome is mounted permanently on a heavy 
wood base and is shipped in a substantial 
oak cabinet with handles and a hinged 
door with latch. 


Size and Weight 


Length 1744" Height 1114” 
Width 11” Weight 83 lbs. 


Cat. 
No. Description Price 
860 Spencer Precision sdine Micro- 

tome with No, 861 knife clamp, 950 

knife, 963 back, 957 handle, one ob- 

ject disc, 114" diameter and 969 oil 
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Above, No. 888 Automatic Clinical Microtome is completely equipped with freezing attachment. 
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No. 888 Automatic Clinical Microtome 


Designed to fill a definite need in hos- 
»itals where speed is important to success- 
Ful surgery, the No. 888 Microtome makes 
it possible to cut frozen tissue almost as 
fast as it can be mounted: in less than 144 
minutes from the time the tissue is placed 
on the freezing plate. 


Feed: Mechanism 


The feed mechanism consists of a ratchet 
wheel keyed to a vertical feed screw which 
moves the specimen automatically with 
each stroke of the handle. It can be dis- 
engaged by setting at 0, or set to cut speci- 
mens from 5 microns to 50 microns in 
thickness. The graduations are in 5 micron 
intervals. 


Freezer or Object Holder 


The carbon dioxide freezing chamber 
and copper connecting tube, supplied as 
standard equipment, can be removed 
easily. For cutting paraffin or celloidin 
specimens a standard 114’’ object disc is 
provided. A large drip pan; removable for 
cleaning, is mounted beneath the object 
holder. 


Knife Holder 


Two non-parallel arms hold the knife 
in such a way that the slicing cut utilizes 
much of the cutting edge. When the handle 
is turned, the knife describes a flattened 
arc corresponding to the double movement 
of free-hand sectioning. 

The swinging arms and knife holder are 
sufficiently rigid to avoid deflection of the 
knife, thus assuring uniformity of thick- 
ness. 


Table Clamp 


The main supporting frame has a heavy 
clamp at the back by which the microtome 


can be fastened securely to the laboratory 


table. 
Knife 


Spencer No. 940 knife, 110mm. long 
and of the highest quality steel, is supplied 
complete with No. 960 back and No. 955 
handle for sharpening. 


Finish 
The finish is durable black alcohol-proof 
enamel and chromium plating. 


No. 880 Automatic Clinical 
Microtome 


This microtome is exactly the same as 
the No. 888 except that it is not equipped 
with the freezing attachment. The usual 
paraffin or celloidin sectioning is possible 
and, when necessary, a freezing chamber 
can be attached easily. 





Cat. : 
No. Description Price 


880 Spencer Automatic Clinical Micro- 
tome with No; 940 knife, 960 back 
and 955 handle and with one object 
discs ya) diametene. nese ide 

885 Object clamp for paraffin or celloidin 

888 Spencer Automatic Clinical Micro- 
tome with No. 940 knife, 960 back 
and 955 handle with one 114” di- 
ameter object disc and 930 freezing 
attachmentifor COn ne sesame 


No. 880 Microteme ts the same as 888 but does not have the 


freezing attachment. 





0 


No. 900 Table Microtome 


When speed is not essential and a hand 
operated feed is sufficient, No. 900 Table 
Microtome will be satisfactory. It is wide- 
ly used in schools for section cutting in 
elementaty biology and is adequate for 
much plant material. Using a razor or a 
microtome knife with handle attached, 


one can cut sections from 5 to 500 microns 
thick. 


Feed 


Movement on the parallelogram prin- 
ciple is regulated by a micrometer screw 
with graduated disc and index plate by 
which any desired thickness of sections 
may be cut in steps of 5 microns. 


Object Holder 
Specimens up to 11”’ can be handled. 


Knife Slide 
Horizontal glass plates 374’’ long by 
i4,/’ wide prove travelling ways upon 
which the knife slides so that the knife 


will be supported for more than the 
length of the cut. A slicing cut may be 
made. 


Table Clamp 


The main frame has a heavy clamp at 
the back by which the microtome can be 
fastened securely to the laboratory table. 


Knife 


This microtome is supplied without a 
knife. Either a section razor (straight edge) 
ot a Spencer knife with back and handle 
may be used. 








Cat. Re 
No. Description Price 
900 Spencer Table Microtome without 

HED EO aes eee praesent aso ony Ty 


902 Spencer Table Microtome without 
knife but with 930 freezing attach- 
EIEN ELOG CO ee cain i eenen 





Below: The Ne. 900 Table Microtome. 








Spencer Knife, Back and Handle. 


Most of this space is devoted to the 
mechanical construction of microtomes, yet 
the finest microtome is useless without a 
good knife, properly sharpened and set at 
therightangle. 


The Company has fully appreciated its 
responsibility to produce knives of the 
highest quality and has carried on 
continued research and experimentation. 
This theoretical work has supplemented 
the experience of manufacturing and sharp- 
ening many thousands of microtome 
knives since the start of the present cen- 
tury. 


Today technical control throughout the 
manufacturing processes assutes uniform 


quality. Steel is heated to the proper tem- 
perature—quenched to obtain the maxi- 
mum hardness—partially drawn to bring 
out toughening characteristics—tested fot 
hardness and micro structure, then finish- 
ground and honed for critical use in the 
laboratory. 

Steel of a suitably high carbon content is 
specified for Spencer microtome knives to 
provide myriads of carbide particles (al- 
most as hard as diamonds) ianeedded in the 
matrix. These carbide particles maintain 
the maximum cutting efficiency. 

Spencer knives are broad and heavy. 
They ate sufficiently rigid to maintain a 
true edge even when cutting véry large 
hard specimens. 


SPENCER MICROTOME KNIVES 








Length 


610 
815 
815 


For Use with Microrome Price 


; T 
Cat. No. Ec aa Type 

940 110 : 880 888 900 

942 120 820 900 

943 120 | Hollow Ground 820 

945 185 | $20 850 

946 185 | Hollow Ground , 820 850 
950 250 
951 250 Hollow Ground 


It is recommended that an individually fitted knife back be ordered with cach knife. (See chart below.) | 


SPENCER MICROTOME KNIFE BACKS 










Sa : Price 
960 940 
961 942 943 

945 946 






— 950 





860 
860 


Tl 





SPENCER MICROTOME KNIFE HANDLES 








Cac. No For Use with Knife Price 
955 940 942 943 945 946 
957 950 951 
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Sharpening Microtome Knives 








Special machinery has been developed Cap 
for sharpening microtome knives and No. Description Price 
laboratory methods have been set up for SHARPENING SPENCER KNIVES __ : 
testing them. All new knives are put into SaO Si SLO mm eleniter eas ringette 
piciny oneina ls cxcelleny (condiion qwith! ley yom kale 
this method and it is just as useful for re- aes see ay Ra eae aL ae 
sharpening. ae 
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Knife Holders 
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Spencer Knife Holders prevent deflec- 
tion of the knives, even with very tough 
materials. The wide clamps of the No. 
827 hold the knife rigid at the edge. For 
the longer knives on the sliding micro- 
tomes, the No. 862 supports both ends 
firmly. 








Cat. 
No. Description —__ Price 
827 Spencer Standard Knife Holder reg- 
ularly supplied on No, 820 Micro- 
tome can also be supplied for No. 815 
861 Spencer Standard Knife Holder reg- 
ularly supplied on Nos. 850 and 860 F 
862 Spencer Adjustable Knife Holder for B| 
supporting the knife at both ends 
may be used on No. 850 and No. 860 


SS 


Razor Blade Holder 








The Spencer Holder No. 966 for safety CaL 
razor blades can be used on any rotary No. Description SD ice 
microtome provided with a knife clamp “966 Spencer Holder for salety razor blade 
except No. 810. for use On rotary ‘microtome........ 

A new principle for holding the blade —-967'—« Gillette Microtome Razor Blade, 
is used: a wedge, pulled into place by a SE HEE Woes Desa CeO eo: 


screw, exerts even pressure throughout the 
length of the blade and the design is such 
that very little strength is necessary to 
tighten the blade immovably in place. 
Thus, rigidity equal to that of a standard 
microtome knife can be obtained. 

There are two hard steel inserts dove- 
tailed into the body of the holder which 
will prevent marking by the screws of the 
microtome knife holder. 

Designed to hold any of the flat razor 
blades or non-backed knives not over 1 mm. 
thick, this holder is an efficient aid to good 
sectioning. 


Spencer Razor Blade Holder No. 966. 





112 


v 


Spencer Freezing Attachment for COz No. 930 


The Spencer Freezing Attachment No. 
930 incorporates an insulating ring be- 
tween the knurled plate, to which the 
object is frozen, and dee rest of the appara- 
tus. This prevents the conduction of heat 
to the specimen from the other parts, thus 
saving time and gas. 

The chamber is provided with a pin, 
like that on the object clamp, which fits 
into the socket on the microtome. The 
chamber is connected with the carbon 
dioxide cylinder by a flexible copper tube. 
This can be used on Nos. 850, 860, 880 and 
900 microtomes. 

In operating, the valve at the chamber 





Freezing Attachment No. 930 as used on No. 888 and 900 





should first be closed and the valve at the 9 “™“”"”"* 

cylinder be slightly opened to admit the 

gas into the tube; then by opening and = 

closing the small valve at the chamber in No. Description Price 
quick succession, the tissue is frozen with- -9u0) FieGing acachinent CORBIS GR LG 
out waste of gas or inconvenience caused copper tube connections with 1344” 

by the chamber or connections freezing up. diameter freezing chamber......... 


Knife Cooling Deflector 


The Knife Cooling Deflector fits around 
the specimen holder of the 930 Freezing 
Attachment and directs the exhaust gas > Se 


against the under surface of the knife |cootine Knife AND SPECIMEN ee 
rather than in all directions around the ee 
head, thus cooling the knife simultan- Piss Pe ake COCLING KNIFE 
eously with the specimen. LLDEPLDIDIDDDDY 

The Deflector serves a dual purpose 
since some of the gas after striking the 
knife strikes the upper surface of the speci- 
men which results in quicker and more SY 
uniform freezing of the specimen. GAS ENTERS HER 

The amount of gas deflected on the tissue 
may be regulated by moving the knife 





nearer to or farther from the exhaust slot. Knife Cooling Deflector No. 889. 
Cat. eae 
No, Description Price 


889 Knife Cooling Deflector............ 
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Spencer Large Object Clamps 


No. 828 Object Clamp. 


The Spencer Large Microtome Object 
Clamps Nos. 828 and 863 are designed to 
hold larger specimens. No. 828 may be 
used on Spencer Microtomes Nos. 820, 815, 
or 850. No. 863 may be used on No. 860. 

The No. 828 clamp is 134’’ wide and the 
jaws will open a maximum of 17%’. The 
depth is 54’. 

The No. 863 clamp is 214’’ wide and the 
jaws will open a maximum of 2’’. The 





No. 863 Object Clanzp. 
depth is 94’’. Both are heavily plated with 


nickel and chromium, and are easy to 
clean. 





Cat. 

No. Description 

828 Large Object Clamp, as described... 
863 Large Object Clamp, as described. . . 
885 Object Clamp for paraffin or celloi- 
‘din for use on 880 Microtome.... . 


Price 





Other Microtome Accessories 





Cat. 
No.. Description 
813 7@" diameter object disc for all mi- 
SECC TS tie iets coatearreheregeee een veda ay See 
812) 114" diameter object dise for all mi- 
CrOCOMES# itt ar ke nics Mane 


Price 








Cat. 
No. Description 


811 114” diameter object dise for all mi- 
CLOLOMOS ee rien 
969 Pike Oil for microtomes and hones— 
Rees Ca Meese ec ae sreena oN eee es 


Price 


No. 885 Object Clamp. 
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Stereoscopic Microscopes 


Stereoscopic microscopes are essential 
for the examination of gross specimens in 
Botany, Zoology, Anatomy, Embryology, 
Dermatology, and Entomology. They are 
an indispensable tool in Mineralogy and 
Metallurgy. They are vital to the inspec- 
tion of surface characteristics in the manu- 
facture of precision mechanical parts. They 
also play an increasingly important role in 
maintaining standards of purity and quali- 
ty in the food process industries. Finally, 
many operations, such as the manufacture 
of minute precision parts or the dissection 
of biological specimens to reveal cell struc- 
ture, can be performed most effectively 
under the stereoscopic microscope. 
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Stereoscopic Microscopes 


also commonly called 
Greenough Microscopes 
Binocular Dissecting Microscopes 
Wide Field Binocular Microscopes 
Low Power Binocular Microscopes 


Two distinctive characteristics of Spencer 
Stereoscopic Microscopes make them espe- 
cially adaptable for a wide variety of ap- 
plications. First, the image is erect, rather 
than inverted as with the regular mon- 
objective microscope, and all movements 


Features of 


The design of the prism system in all 
stereoscopic microscopes provides an erect 
image, so that in this respect all are equal. 
The unique prism system in Spencer Stereo- 
scopic Microscopes, however, noticeably 
increases the perception of depth in the 
image. This is accomplished by having the 
axes of the paired objectives converging at 
12°. The prism system then bends the 
pencil of rays 2° toward the center, so 
that the axes of the eyepieces converge at 
only 8°, which is the normal convergence 
of the eyes for reading and other close 
work. This accounts for the unusual com- 
fort and ease in using the Spencer Stereo- 
scopic Microscope. 


Optical Features 
Objectives 


An important optical part of any micro- 
scope is the objective. Spencer paired ob- 
jectives consist of two achromatically cor- 
rected lens combinations, centered and se- 
curely mounted in the holder. Satisfac- 
tory stereoscopic vision depends on depth 
of focus as well as angle. American Op- 
tical Company's scientists have found a 


Spencer Stereoscopic Micrascope Ne. 25LF. 


of the object appear in their actual direc- 
tions, not reversed. Second, the image has 
a real and natural depth which shows the 
characteristics of the specimen in their 
true perspective, rather than flat. 


Construction 
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Single paired objective adapter. 


practical balance between depth of focus 
and aperture, that provides depth as well 
as brilliant resolution. 

The objective mounts are designed so 
that the objectives can be clipped quickly 
and easily on the nosepiece. Because of the 
positive method of attachment, the paired 
objective will always return to center. 


Eyepieces 


The eyepieces for the Spencer Stereo- 
scopic Microscope are designed to cover 
the exceptionally large field made avail- 
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Table of Magnifications and Fields of View 





Multiple revolving nosepiece, showing three paired objectives. 


able by the objectives. They are corrected 
for both chromatic aberration and curva- 
ture of field. The eye lenses are large and 
have unusually high eye-points. 


Range of Magnification 


The wide range of magnification avail- 
able on the Spencer Stereoscopic Micro- 
scope, from 6.3X to 144X, is a real con- 
venience. Seven different powers in paired 
objectives, and four dideren: powers in 
paired eyepieces provide a total of 23 dif- 
ferent magnifications within this range. 















OBJECTIVES — 

re ORea 12X | -15X 18X 

Designation meses Catalog No. 1184 | Catalog No. 1185 | Catalog No. 1186 | Caralog No. 1187 

wnber | OO OO | 
: Magnif.| Field | Magnif.| Field | Magnif.| Field | Magnif.| Field 

0.7X 294 | 63 |26.2mm.| 8.4 |24.6mm.} 10.5 |24.0mm.| 12.6 | 16.5mm. 
1.0% 295 9.0 19.7mm. 12.0 18.3mm. 15.0 16.8mm. 18.0 12.0mm. 
2.0% - 296 18.0 9.6mm. 24.0 9.0mm. 30.0 3.4mm. 36.0 6.0mm. 
3.0% 297 27.0 6.5mm. 36.0 6.0mm. 45.0 5.6mm. 54.0 | 4.0mm. 
4. 0X 298 36.0 4.9mm. 48.0 4 5mm. 60.0 4.2mm. 72.0 3.0mm. 
6.0% 299 |. 54.0 3.3mm. 72.0 3.0mm. | 90.0 2.8mm. | 108.0 2.0mm. 
8.0% 300 72.0 2.5mm. 96.0 2.2mm. | 120.0 2.lmm.| 144.0 1.5mm. 








Two Binocular Bodies 


In addition to the vertical binocular 
bodies, inclined bodies which have the 
eyepieces inclined toward the observer can 
be supplied at a small additional cost. In- 
clined bodies are available on all stands 
and are selected almost universally for re- 
search work, or in any application requitr- 
ing prolonged periods of observation. The 
inclination of the eyepieces enables the 
observer to maintain comfortable posture. 
Eyes, neck, and shoulders are in a normal, 
restful position during observation. 


Mechanical Features 
Adjustments. 


In addition to the adjustment for inter- 
pupillary distance, all instruments are pro- 
vided with a means of adjusting one eye- 
piece to compensate for differences in vi- 
sion between the eyes of the observer. 
Vertical adjustment of the microscope is by 
diagonal rack and spiral pinion. The micro- 
scope body is attached to the rack by 
means of a slide which greatly extends the 
range of movements over that which 
would be possible with the rack and pin- 
ion alone. | 


The Multiple Revolving Nosepiece 


The multiple revolving nosepiece has 
important advantages. Dust will not settle 
on the back lenses of the objectives, be- 
cause of the dust-tight construction of the 
nosepiece, nor on the front lenses, since 
the objectives are never tipped out of the 
vertical position. It will accommodate any 
three Spencer paired objectives and affords 
a most convenient means of changing mag- 
-nifications. The periphery is knurled, pro- 
viding a good grip to assure smooth rota- 
tion. The paired objectives not in use are 
between the optical axis and the arm. This 
arrangement facilitates rapid positioning 
of the specimen and eliminates the pos- 
sibility of shadows on the subject under 
observation, as there are no parts extend- 
ing out in front of the optical axis. 


jy EE ae ye ees 







Illustrations show exceptionally great range of adjustment: 
top, set for high object; below, focused on table. 
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Spencer Stereoscopic Microscopes 
No. 25 and No. 25L 


These microscopes are identical except 
for their binocular bodies. The No. 25 has 
a vertical binocular body. The No. 25L has 
an inclined binocular body. The angle of 
inclination is 22° from the vertical. 


The Spencer Stereoscopic Microscope 
No. 25 is supported on a large, heavy, 
stable base, 544’’ wide and 8” long. Care- 
ful study was given to the stage height to 
provide sufficient space (314’’) above the 
table, thereby insuring proper illumina- 
tion from the large (60mm.) reversible 
mirror. As a result, maximum comfort can 
be maintained in manipulation. The large 


Spencer Stereoscopic Microscope No. 25F. 
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level stage, 5’’ x 7’’, has a flush top and 
provides for the use of the No. 484 un- 
graduated mechanical stage. The stage 
clips can be used in two positions so that 
a very large or a comparatively small ob- 
ject can be fixed securely in position. A 
long distance is provided (314) between 
the optical axes and the arm. 


A 214” excursion of the rack and the 
movement in the slide mounting of the 
body gives a total range of 4144” and makes 
possible observations on exceptionally 
large objects. The instrument has an in- 
clination joint permitting inclination to 


Spencer Stereoscopic Microscope No. 25LF. 
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an angle of 45° and insuring stability in 
any position. A metal background plate, 
black on one side and white on the other, 
fits into a slot beneath the glass stage. 
The glass stage is removable so that it 
can be washed easily when dirty, or re- 
placed with a new one if damaged. 


A thumb screw holds the base and upper 
part of the instrument together. By releas- 
ing this screw, the base can be removed if 
it is found desirable to use this instrument 
as No. 26. Hand rests are included. 


A selection of various optical combina- 
tions which have proved most generally 
useful is shown below. The stands are also 
listed without optics, so that by selecting 
objectives and eyepieces listed on page of 
accessories and consulting the price list, 
the price of any combination for individual 
requirements can be readily determined. 


Cat. 
No. Description — Price 


25A Spencer Stereoscopic Microscope 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. Furnished 
in a leatherette covered hardwood 
cabinet escevgas. ot ees saneatier anne 


25B Sameas above but with multiple re- 
volving noOseplece................ 


25C Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a single paired objective adapter, 
with 2.0X paired objectives, 9X 
paired cyepieces. Magnification 18X. 
Furnished: in a leatherette covered 
hardwood cabinet... ......5....0.. 


25F Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a multiple revolving nosepiece, 
with 1.0X, 2.0X, and 3.0X paired 
objectives; 9X and 12X paired eye- 
pieces. Magnifications 9X to 36X. 
Furnished in a leatherette covered 
hardwood cabinet:...........-... 


25G Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nose piste, with 
1.0X, 3.0X, and 6.0% paired ob- 
jectives; 9X and 15X paired eye- 
pieces. Magnifications 9X to 90X. 
Furnished in a leatherecte covered 
hardwood cabinet...............-. 


484 Mechanical Stage to fit No. 25.... __ 





The large level table, shown above, has a flush top. 


The equipments listed are only sugges- 
tions for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 25A or B and 
25LA or LB and adding to them the objec- 
tives and eyepieces desired. See page of 
accessories iS listings of these optics. 


No. Description Price 





25LA Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objective 
adapter, but without paired ob- 
jectives or paired eyepieces. Fur- 
nished in a leatherette covered hard- 
wood: Cabinet. yc 2 c.8 tie cova 


25LB Same as above but with multiple 
revolving noseplece.....1). 00... 


25LC Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adapter, 
with 2X paired objectives, 9X pair- 
ed eyepieces. Magnification 18X. 
Furnished in a leatherette covered 
hardwood cabinet..............+- 


25LF Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a multiple revolving nosepiece, 
with 1.0X, 2.0X, and 3.0X paired 
objectives; 9X and 12X paired eye- 
pieces. Magnifications 9X to 36X. 
Furnished in a leatherette covered 
hardwood cabinet................ 


25LG Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0% paired ob- 
jectives; 9X and 15X paired cye- 
pieces. Magnifications 9X to 90X. 
Furnished in a leatherette covered 
hardsvoodicabinetes. jacece sen: 
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Spencer Stereoscopic Microscope 
No. 26 and No. 26L 


These microscopes are identical except 
for their binocular bodies. The No. 26 has 
a vertical binocular body. The No. 26L 
has an inclined binocular body. The angle 
of inclination is 22° from the vertical. 


The Spencer Stereoscopic Microscope 
No. 26 is the same as the upper part of 
No. 25, but with the V base, mirror, and 
inclination joint removed. The glass stage 
is removable. The arm may be lowered 
to a point where (with the glass stage re- 
moved) one may focus on any portion of 
any large area on which the instrument 


Spencer Stereoscopic Microscope No. 26 F. 
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may be placed. This instrument is satis- 
factory for any work where transmitted 
light is not used, and it can be equipped 
with a base and converted into a No. 25 
at any future time. 


The equipments listed are only sugges- 
tions for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 26A or B and 
26LA or LB and adding to them the ob- 
jectives and eyepieces desired. See page of 
accessories for listings of these optics. 


Spencer Stereoscopic Microscope No. 26LF. 








Ne. 353 Lamp mounted on body of No. 26C. 


No. 
26A 


26B 


26C 


26F 


26G 


24 








Cat. 


Descri ption 


Spencer Stereoscopic Microscope 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired cyepieces. Furnished 
in a leatherette covered hardwood 
CaDINEt eee ole ee RSE ae 


Same as above but with multiple 
revolving nosepiece.............. 
Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a single paired objective adapt- 
er, with 2.0X paired objectives, 9X 
pire eyepieces. Magnification 18X. 

urnished in a leatherette covered 
hard wood'cabinetir.ca ea ccs 3 


Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a multiple revolving nosepiece, 
with 1.0X, 2.0X, and 3.0X paired 
objectives; 9X and 12X paired eye- 
pieces. Magnifications 9X to 36X. 
Furnished in a leatherette covered 
hardwood cabinet......... earns 
Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving mnosepiece, with 
1.OX, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications 9X to 90X. Furnish- 
ed in a leatherette covered hard- 
WOOL CADINEL.wannenre aint 


Base to convert No. 26 into a No. 25 


Ne. 353 Lamp mounted on stage of No. 26LG by means of Ne. 








26LB 


26LC 


26LF 


26LG 





Description 


Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. Furnished 
in a leatherette covered hardwood 
CaBinet fa Gsinn ie ee ante ; 


Same as above but with multiple 
revolving nosepicce............-- : 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adapt- 
er, 2.0X paired objectives, 9X pair- 
ed eyepieces. Magnification 18X. 
Furnished in a leatherette covered 
hardwood cabinet................ 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a multiple revolving nosepiece, 
with 1.0X, 2.0X, and 3.0X paired 
objectives; 9X and 12X paired eye- 
pieces. Magnifications 9X to 36X. 
Furnished in a leatherette covered 
hardwood cabinet....... Bs tant 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications 9X to 90X. Furnish- 
ed in a leatherette covered hard- 
WOOd Cabinétyenase sarin vienee oe en 


478 Bracket. 
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| Spencer Stereoscopic Microscope 
No. 28 and No. 28L 


These microscopes are identical except 
for their binocular bodies. The No. 28L 
has an inclined binocular body. The angle 
of inclination is 22° from the vertical. 


In certain types of work, the advan- 
tages of the No. 25 microscope should be 
combined with the flexibility of move- 
ment of the No. 23. Such a combination is 
presented in the Spencer model No. 28. 


The stand is sturdy, rigid, and well 
proportioned, with the long slide of the 
focusing mechanism so designed that it 
permits focusing on the table when the 
base of the instrument is removed. The 
binocular body is fastened to this slide 
by a jointed arm which carries the micro- 
scope body to any position in a horizontal 
plane over the specimen. The two parts 


Spencer Stereoscopic Microscope No. 28 F. 
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of the arm may be folded together to bring 
the binocular body over the center of the 
5’ x 7" glass stage, in which position it 
is often used. 

The mirror is mounted in a universal 
joint. Hand rests accompany the micro- 
scope. A horizontal dovetail slide holds 
the upper part of the microscope to the base. 
A single set screw clamps this tightly in 
position. 

A nicely finished hardwood board, 
1234” x 814", grooved on the underside, 
is provided for covering the stage of 
the microscope. This large plane surface 
is ideal for holding herbarium sheets, fos- 
sils, or other large objects. It is also useful 
for quick scanning of groups of small me- 
chanical parts, such as bearings and fila- 
ment wires. 


Spencer Stereoscopic Microscope No. 28LF. 
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Because of the manner in which the 
binocular body is swiveled and revolves 
360° in its ring mount, it is possible to 
examine a large area quickly, always keep- 
ing the eyepieces in a comfortable relation 
to the eyes by grasping the binocular body 
and moving as desired. When a fixed posi- 
tion is desired, the joints may be firmly 
clamped. 


The equipments listed are only sugges- 
tions for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 28A or B and 
28LA or LB and adding to them the ob- 
jectives and eyepieces desired. See page 
of accessories for listings of these optics. 


—_ 


Description Price 
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Spencer Stereoscopic Microscope 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. Furnished 
in a leatherette covered hardwood 
(EPO) 8s oe aie aise revere ce aaa ease 


28B Same as above but with multiple 


revolving noseplece........---. ise 


28C Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a single paired objective adapt- 
er, with 2.0X paired objectives, 9X 
paired eyepieces. Magnification 18X. 
Furnished in a leatherette covered 
hardwood cabinet.........-.-..>- 


28F Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving mosepicce with 
1.0X, 2.0X, and 3.0X paired objec- 
tives; 9X and 12X paired eyepicces. 
Magnifications 9X to 36X. Furnish- 
ed in a leatherette covered hard- 
WROC CAIM EC are trey sp yee gots 


28G Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired cyepicces. 
Magnifications 9X to 90X. Furnish- 
ed in a leatherette covered hard- 
Wood cabiiictes crc. ete ie cient 
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Upper part of No. 28F equipped with hardwood beard instead of glass stage. 


28LA 


28LB 


28LC 


28LF 


28LG 
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Description 


Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. Furnished 
in a leatherette coveted hardwood 
CADENCE Save conyers enna ns, hen 


Same as above but with multiple 
revolving nosepiece... 2. tn. 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adapt- 
er, with 2.0X paired objectives, 9X 
paired cyepieces. Magnification 18x. 
Furnished in a leatherette covered 
hardwood cabinet. a2 dees nner 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0K, 2.0X, and 3.0X paired objec- 
tives; 9X and 12X paired eyepieces. 
Magnifications 9X to 36X. Furnish- 
ed in a leatherette covered hard- 
Woldsca Dinca terns. askin 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0% paired objec- 
tives: 9X and 15% paired eyepleces. 
Magnifications 9X to 90X. Furnish- 
ed in leatherette covered hardwood 
Ca DING ee ee ea 





SS — 


Price 
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Spencer Stereoscopic Microscope 
No. 23 and No. 23L 


Spencer Stereoscopic Microscope No. 23 
is designed for work on large objects which 
could not be placed conveniently on the 
stage of the No. 25 or No. 26. The object 
may be observed anywhere within a circle 
four feet in diameter by means of this 
equipment. 


The regular microscope rack and pinion 
is employed for vertical movement in 
focusing. The heavy 10’’ diameter base 
taises the vertical pillar 244’’, carrying 
both horizontal arm and microscope. The 
horizontal arm is moved through 414"’ by 
rack and pinion and has an inner tube 
which extends the arm 7’’—a total range 
of horizontal movement of 1144’’. The 
horizontal arm can be set at the most con- 
venient height for viewing the surface de- 
tails of large bodies. The microscope can be 
adjusted to the most convenient distance 
from the central pillar. Clamps are pro- 
vided for fixing the instrument in any posi- 


tion. 


The binocular body is mounted in a 
ting that permits rotation (360°) to the 
most convenient position for observations, 
a very desirable feature for certain types 
of work. Note that the objectives are 
mounted below the other parts so that 
objects may be observed in a deep dish 
without interference from the sides of the 
dish. Vertical and inclined binocular bodies 
are available. The designation ‘‘L’’ in the 
catalog number indicates the inclined bi- 
nocular body. 

There is no case for the stand, but a 
leatherette covered hardwood cabinet is 
provided for the binocular body and 
optics. 

The equipments listed are only sugges- 
tiqgns for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 23A or B and 
23LA or LB and adding to them the objec- 
tives and eyepieces desired. See page of 
accessories for listing of these optics. 


Spencer Stereoscopic Micrescope No. 23F. 








Cat. i % 


No. 
23A 


23B 


23C 


23 


23G 





Description 


Spencer Stereoscopic Microscope 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. A leacher- 
etre covered hardwood cabinet is 
supplied to hold the binocular body 
aNd Optics Onl yee as ro oe 


Same as above but with multiple 
revolving nosepiece............+.. 


Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a single paired objective adapt- 
er, with 2.0X paired objectives, 9X 


_ paired eyepieces. Magnification 18X. 


A leatherette covered hardwood 
cabinet is supplied to hold the bin- 
ocular body and optics only...... 


Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 2.0X, and 3.0X paired objec- 
tives; 9X and 12X paired eyepicces. 
Magnifications 9% to 36X. A leather- 
etce covered hardwood cabinet is 
supplied to hold the binocular body 
BOO OPtles OUIW a aye Pere eee es 


Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nosepicce, wich 
1.0X, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications9X to 90X. A leather- 
ette covered hardwood cabinet is 
supplied to hold the binocular body 
and optics only........ 
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Price 
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Cat. 
No. 


Description 





Price 





23LA 


23LB 


23LC 


23LF 


23LG 


Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired SYP ies, A leather- 
ette covered hardwood cabinet ts 
supplied to hold the binocular body 
and optics Only iii. ape tet dea 


Same as above but with multiple 
PeVOlVING NOSEDICCE: ie sicciate woo + ors 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adapt- 
er, 2.0X paired objectives, 9X pair- 
ed eyepieces. Magnification 18X. 
A leatherette covered hardwood 
cabinet is supplied to hold the bin- 
ocular body and optics only. 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple eyo Is nosepiece, with 
1.0X, 2.0X, and 3.0X paired objec- 
tives; 9X and 12X paired eyepieces. 
Magnifications 9X to 36%. A leather- 
ette covered hardwood cabinet is 
supplied to hold the binocular body 
and Optics ONY. eee ee 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications 9X to90X. A leather- 
ette covered hardwood cabinet is 
supplied to hold the binocular body 
ADALO DUCE PON Nien yae ere tes ei 


Stand only, of No. 23 Microscope 


with rack and pinion............ 5 


i 





ee 


Field 


Agriculture 
Biology, Botany 


Embryology 
Instr.—Exp. 


Entomol ORVE Ess 
Parasitology 
Pathology 
Protozoology 
Zoology 


Canning 


Ceramics 


Chemical control 
of manufacturing 


Dairy 
Food and Drugs 


Geology 
Manufacturing 


Metal Products | 
Mineralo gy 
Petroleum 


Paleontology 
Textiles 
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Recommended Equipment 








Recommended Recommended 
Application Optics Microscope 
| Obj Eyepieces Stands 
| Identification and examination; histology, _ | as ae eae | ea Ah 
pathology. | ara 9,12 25, 28 
af 9, 15 25, 26 


Organology, development and experimental 












































procedure. 
| ie eae See [9x UIs 80 26,28 
Identification. Dissection. Infection studies. | 1, 3, 6 9,15 26 
Identification, infection, pathology. a3 26 oss sows, 
Examination of specimens, dissection. | 1, 3,6 Salsees|: 25 
Identification and isolation. a [e368 lise 25 : 
Identification, Dissection. Keen pac naiome 25, 26 
| eas ee 23, 28 
Condition of produce before and after pack- | eee 
ing. Identification and estimation of molds, | 
insect fragments, and extraneous material. 1350 9,15 25 
Glaze, structure and fractures | | ae 
Raw materials. 1, 3, 6 aaa 26, 23 
Depth of impregnation of textiles, and pressed | 0.7, 2, 6 9, 15 | 
boards. : eels eae Ons ea 25, 26 
Feed analysis. Molds pan Praabtishae 9,15 25, 26 
Identification and evaluation of adulterants, | 
extraneous and infectious matter. | .7, 2, 4,8 9, 12, 15, 18 25, 26 
Cf. Mineralogy and Paleontology. ake =| Nig rda fers 9, 12 25. 26, 23 
Inspection and control of small parts, spindles, ene 
jewel bearings. 24 | Recommendations on specific requests 
Fractures in castings. Defects in worked —_— | fake 
metals. eRe. 9,15 26, 23 
Examination and identification of rocks and ; 
minerals. Us ba 9, 12,15 2523 
Examination of borings and identification of | 
Forams, etc. tf; 2, 4 9,15 26, 25 
Examination and preparation of fossils. A ESTING 9,15 25, 26, 23 
Examination of weave, curl and quality. a3 ie ee | OFS | 25, 26 
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Selecting Your Instrument 


After studying the general features of the 
Spencer Stereoscopic Microscope, the fol- 
lowing data may assist you in deciding on 
the type of instrument most convenient 
for your use and the optical equipment it 
should carry. 


There are four different mechanical ar- 
rangements. 


1. No. 26 for small opaque objects requir- 
ing only vertical adjustment of focus. 


2. No. 25 for small opaque or transparent 
objects requiring only vertical adjust- 
ment of focus. 

3. No. 28 for small opaque or transparent 
objects requiring both vertical and hori- 
zontal adjustments. 


Catalog 


4. No. 23 for large opaque objects that 
require universal adjustment for special 
observations. 

Selecting the most useful magnification 
is often difficult. Too often, an observer 
selects high magnification and is then 
troubled by the disadvantage of smaller 
fields and limited depths of focus. It is best 
to select the lowest power that you be- 
lieve will give satisfactory detail. 

Compare the smallest unit that you wish 
to examine with the insect Cent fly ) 
shown above, marked 1X, and follow this 
through to higher magnifications. The 
photomicrographs illustrate the decreased 
field of view which accompanies increased 
magnification. 


Designation | Nosepiece Objectives Eyepieces Magnifications 

A | Single None None 

B | Multiple None None 

C | Single 2X 9X 18X 

F Multiple 1X, 2X, 3X 9X, 12X 9X, 12X, 18X, 24X, 

27X, 36X 

G Multiple 1X, 3X, 6X 9X, 15X 9X, 15X, 27X, 45X, 

| 54X, 90X 





The photomicrographs on these pages were made with Spencer photomicrographic equipment. 
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Accessories 


for Stereoscopic Microscopes 


Cat 
No. 


294 
295 
296 
297 
298 
299 
300 


Cat. 
No. 
1184 


Paired Objectives 


a ee ee ee 





Description Price 


0 
] 
2.0X Paired Objectives............ 
3.0X Paired Objectives............ 
4.0X Paired Objectives............ 
6.0X Paired Objectives............ 
8.0X Paired Objectives............ 


Paired Eyepieces 


ae 


Description Price 


9X Paired Eyepieces.............. 


1185 
1186 
1187 


12X Paired Eyepieces..... REA 
15k Paired Eyepieces... ce. - 


18X Paired Eyepicces....... onoeoe 


Mechanical Stage 





= 


Description Price 


Ungraduated Attachable Mechanical : 
Stage to fir Spencer Nos. 25 and 28 
Microscopes. .......... sheet eee 


Miscellaneous Accessories 





a 





Description Price 
Base, with mirror and arm rests for 
converting No. 26 Microscope to No. 


Gabinetionen oe. eo ee en 
Cabinet for No. PR een be ame oto eae 


Paired Objectives. 








Jt ee care ae See Pee rayne aye ria A eile i ae ey rere, rel 


espace aT ea 
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Paired Eyepieces for Stereoscopic Microscopes. 


Universal Microscope Lamps 


The Spencer Universal Microscope Lamp 
was designed especially for use with the 
Spencer Stereoscopic Microscopes. It at- 
taches without special adaption to the 
body tube of any of the stereoscopic micro- 
scopes except the Junior series or can be 
used on its own base. By using the No. 478 
adapter, this lamp can be attached to the 


stage of the Nos. 25, 26, or 28 Microscopes. 


Cat. q; 
No. Description Price 
353 Universal Microscope Lamp with 6.5 

volt, 2.75 ampere, clear bulb, blue 


glass, and transformer............. 
354 Iris Diaphragm for No. 353.......-- 
360 Clear Bulb, 6.5 volt, 2.75 ampere.... 


adele ta area icra ncaa) Th M.C.P. 
478 Bracket for attaching No. 353 to 
stage of microscopes Nos. 25, 26, or 


477 Bracket for attaching No. 353 Lamp 
to body tube of old style low power 
binocular microscopes, No. 55 series, 
and Junior Stereoscopic Microscopes. 


Accessories ate available for adapting 
the rotatable body of the No. 23 Micro- 
Score the No. 25 or No. 26 stand. Price 
and description will be furnished on re- 
quest. | 





Micrometer and Reticule Accessories 


for Stereoscopic Microscopes 


In all eyepieces (Catalog Nos. 1184, 
1185, 1186 and 1187) listed for the Spencer 
Stereoscopic Microscope, the diaphragms 
are constructed to hold reticules or microm- 
eter discs. The combination diaphragm 
and reticule holder screws into the lower 
end of the eyepiece and can be adjusted to 
the best position to provide sharp focus 
for an individual’s eye. A spanner wrench, 
included with each Steroscopic Micro- 
scope, is used to make the correct setting. 

The discs listed will be found useful in 
measuring small details, in drawing and 
in counting. | 


Directions 


With the spanner wrench, unscrew the 
diaphragm from the bottom of the eye- 
piece. Place the reticule or micrometer 
disc Cwith etched lines down) in the 
diaphragm. Then place the retaining ring 
over the reticule or micrometer disc to 
hold it securely. 


Next replace the diaphragm in the eye- 
piece tube. Fit the spanner wrench into 
the slot in the bottom of the diaphragm 
with the left hand. With the right hand 
hold the eyepiece in the line of vision, 
toward a diffusely illuminated object such 
as the sky or a frosted lamp. While holding 
the spanner wrench in the diaphragm slot, 
the eyepiece should be rotated with the 
right hand until the etched lines appear in 
sharp focus. The wrench is so constructed 
that the light entering the eyepiece is not 
obstructed and a clear view of the etched 
lines is obtained. 

The eyepiece in which the reticule or 
micrometer disc has been inserted is now 
ready for use and should be placed in the 
fixed eyepiece tube. t 


Na, 1405 








The lower magnifications may be cali- 
brated against an accurate millimeter scale 
(preferably divided in half millimeters) 
and the higher magnifications with a stage 
micrometer. You will note the true length 
(~) on the scale which corresponds to a 
given number of divisions Cy) in the eye- 
piece micrometer. Then the scale value 
of the single eyepiece division is x-:y=c. 
When measuring, the actual value is c 
times the number (and fractional) divisions 
of the eyepiece micrometer subtended by 
the object. The value of ¢ must be deter- 
mined for each combination of eyepiece 
and objective used; once determined it 
will not change unless a change is made 
in the lenses or microscope. 

{The adjustable eyepiece tube varies the 
tube length slightly which changes the cali- 
bration factor (¢) of the micrometer scale. 





Cat. | 
No. Description Price 


1406 Micrometer Disc, 20.0mm. diameter 
10mm. scale divided into 100 parts. . 
1407 Micrometer Disc, 20.0mm. diameter, 
10mm. scale divided into 200 parts . 
1405 Micrometer Disc, 20:0mm. diameter 
with 5mm. scale divided into 50 parts. 
1410 Micrometer Disc, 20.0mm. diameter, 
with 5mm. scale divided into 100 


1408* Bence (Net Micrometer) 20.0mm. 
diameter, 10mm. square ruled inlmm. 
SQUIALCS ia erent an gray tment rae ectaee 

1409* Reticule (Net Micrometer) 20.0mm. 
diameter, 10mm. square ruled in 0.5 
MUMsuaresie ry cesar ae 

1421 Reticule (Net Micrometer) 20.0mm. 
diameter, 5mm. square ruled in 1mm. 
SQNALCS gor als eee ee Snag ite 

1427 Cross Hair Disc, 20.0mm. diameter. 

472 Spanner Wrench for diaphragms of 
Nos. 1184, 1185, 1186, and 1187 eye- 


pieces Sg ete Maca tins nk ee nce bel a aes a at 


*When used with 18X eyepieces, there is a partial 
cut-off at the corners on account of the diaphragm. 


No, 1427 No. 1427 


lustrations show entire reticules. Size of etched area appearing in field depends upon power of the eyepseee. 





Junior Stereoscopic Microscopes 


The Spencer Junior Stereoscopic Micro- 
scopes Nos. 57, 67, and 77 were designed 
for classroom and industrial routine work 
where the range of magnification and me- 
chanical conveniences are not of great im- 
portance. 

In developing these instruments, the 
aim was to reduce costs at every point 
where it would not affect the quality of the 
final result. This reduction could not be 
great, for every double objective micro- 
scope is really two instruments with two 
objectives, two eyepieces, and in addition, 
two sets of prisms. 


Spencer Junior Stereoscopic Microscope No. 57W. 


De 5S RT 
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Features of Construction 


Aside from a somewhat simpler and less 
pretentious stand, the principal saving 
lies in the fact that the objectives are 
mounted integrally with a part corres- 
ponding to the revolving nosepiece, and to 
the simplified prism system. Two pairs of 
objectives instead of three pairs are in- 
cluded. Each objective is mounted in a 
quadrant of the revolving part, one of 
each pair bows in opposite quadrants, on 
either side of the center of revolution. 
To put one pair of objectives out of opera- 
tive relation, and the other pair in, requires 
a revolution of the unit through 90°. The 
objectives in each unit are protected from 
dust by a surrounding shield. A single 
nosepiece adapter is supplied instead of 
the revolving mount, when only one paired 
objective is ordered. 


Objectives 


The objectives are so mounted that the 
axes of the objectives in each pair subtend 
an angle of 16°; the beam of light from 
each objective is bent 4° toward the normal 
in the bakelite prism boxes. This means 
that the observer looks into the micro- 
scope at the normal, natural angle of 8° 
convergence. The erection of the image in 
the prism boxes is accomplished by means 
of two porro prisms in each box instead 
of three as in higher priced instruments. 


Eyepieces 


The eyepiece tubes are of standard di- 
ameter to take any of the eyepieces used on 
the single objective microscopes. The reg- 
ular Huyghenian eyepieces give very 
good results, especially in the lower 
powers. For the higher powers we strongly 
recommend the Wide Field eyepieces, 
which give a very large flat field and a 
pleasing picture. 


Range of Magnifications 


Magnifications from 6X to 136X are 
available. The most useful combinations 


0 


are offered in revolving nosepiece units. 
Unit A consists of a pair each of 1.0X ob- 
jectives and 2.3X objectives shown on No. 
67V; the other unit, C, includes the 1.7X 
and 3.4X objectives shown on No. 57W. 
The bulk of the work is done with these 
powers. With 10X eyepieces they repre- 
sent magnifications of 10, 23, 17, and 34 
respectively. Where one pair of objectives 
will suffice, as shown on No. 77, they may 
be had in the regular mounts. The adapter 
holding these mounts is interchangeable 
with the double units, and the mounts are 
interchangeable on the adapter, as they 
are on the multiple nosepiece used on the 
larger microscopes. 


Stands 


The stand is well proportioned as shown 
by the illustration. The glass stage, 75mm. 
x 100min., is so mounted on the stage arm 
that the white or black background may 
be used beneath the glass. The free dis- 
tance between the optical axis and the arm 
is 75mm. The inclination joint is separ- 
able. By this means the base and mirror 
(60mm. diameter) may be removed from 
the rest of the microscope. This microscope 
then becomes No. 67. Using a still simpler 
and less expensive base, the stand becomes 


No. 77. 


Each instrument is regularly supplied in 
a substantial leatherette covered hardwood 
cabinet. 


Spenser Junior Stereoscopic Microscope Ne. 77. 
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Spencer Junior Stereoscopic Microscape 


Description 

Junior Stereoscopic Microscope with 
pelts objective 1.0X and paired 
uyghenian eyepieces 10X. Total 
mapnification LOM. sch ahs sare es 
Junior Stereoscopic Microscope with 
Unit A composed of 1.0X and 2.3X 
paired objectives and paired Huy- 
ghenian eyepieces 1OX. Total mag- 
nifications 1OX and 23X........... 
Junior Stereoscopic Microscope with 
Unit C composed of 1.7X and 3.4X 
paired objectives and paired Huy- 
ghenian eyepieces LOX. Total mag- 
nification 17% and 34X%............ 
Junior Stereoscopic Microscope with 
Unit A composed of 1.0X and 2.3X 
paired objectives and paired Wide 
Field eyepieces 15X. Total magni- 
fications 15X and 34.5X........... 
Junior Stereoscopic Microscope with 
Unit C composed of 1.7X and 3.4X 
paired objectives and paired Wide 
Field eyepieces 15X. Total magni- 
fications: 25.5.4. and 51X....5...... 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 
With same optics as No. 





Price 


No. 67V. 


UNIT A UNITC  ~—UNITA UNIT C | 
1.0X Objective | 1.7X Objective | 2.3X Objective | 3.4X Objective 
y | Field | | Field | Field Field 
EYEPIECE Width Width Width Width 
inmm. | Mag. | inmm. | Mag. | inmm., | Mag. | in mm. | Mag. 
loxeWide Wicld ee 13.0 |135K| 103 |a72x| 7.2 |244x] 5.0 |35.4x 
DS ee Wider biel dy ae oe ee 11.7 20.2% 9.2 25.8X} 65 |36.6X} 4.5 | 53.1X 
ZO Reiley tel deter eet emt terial, 98) 27 OX 7.7 | 34.4% 5.4 48.8X a 37 70.8X 
GME Ramedenwitey cao: eee aa es Ihe 7 Ay tsa 1D, 8 10.5 10.34 7.5 14.6% 5.2 21.2% 
TOMS RAMSGen ei eee ee 13720) | 135% 10.4 17.2% 7.3 24.4% 5.0 35.4% 
NO MAMSCENS  ciesi oe tet arene 11.4 | 20.2X 9.0 | 25.8X 6.4 36.6% 4.4 53.1% 
GAShuyohenian ote see ie 145 | &1X] 11.5 . |10.3X 8.2 14.6X J.T 21.2% 
10X Huyghenian:.................. 10.8 |13.5X] 85 |17.2X| 60 |244X! 42 |35.4x 
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Magnifications and Fields of Junior Stereoscopic Microscopes 




















1.0X Objective 1.7X Objective abe Objective 3.4X Objective 4.8X Objective : 























| Field | Field Field | | Field | Field 
EYEPIECE Width | Width Width Width Width 
3 inmm. | Mag. | inmm. | Mag. | in mm. | Mag. | inmm, | Mag. | in mm. | Mag. 
10X Wide Field..] 15.5 |11.3X] 11.0 |1s.8x| 7.7 |229x| 51 |343x| 3.6 |49.0x 
15X Wide Field. .| 14.2 17.0% 10.0 | 23.7% 6.9 34.4X 4.6 51.4X bys 73.5% 
20% Wide Field...) 11.9 | 22.6X 8.4 31.6% 5.8 45.8% 3.8 68.6% 2.7 98.04 
6X Ramsden....] 16.0 6.84 | 11.5 9.5% 7.9 13.7X 5.3 20.6% 37 29,.4X 
Lox Ramsden... |) 16:0)- |) 1153X|= 103 4) 15: 8% 7.8 22.9% Syl 34.3% 3.6 49.0% 
SX Ramsden....] 13.9 |17.0X| 9.7 |23.7X] 67 |344X] 45 [514K] 31 1|73.5x 
6X Huyghenian.| 17.2 6.8X ] 12.3 9.5% 8.7 13.7% 5.8 20.6% 4.0 29.4X 
10X Huyghenian. 12.8 11.3% 9.2 15.8X 6.4 22.9X 4.3 34.3% 3.0 49.0% 
Accessories 
for Spencer Junior Stereoscopic Microscope 
Paired Objectives Paired Eyepieces 
Cat. ies et Re Cat. cha eae | 
No. | Description Price No. Description Price 
285 OX Paired Objectives............ 1138 6X Paired Huyghenian Eyepieces... — 


1. 
286 1.7% Paired Objectives... 22... 2... 

279 Paired Objectives, dens 1: ac. 
289. 3-4X% Paired Objectives... .......... 
290 4.8X Paired Objectives. ........... 
291 6.8X Paired Objectives............ 
283. Unit A 1.0X and 2.3X Paired Objec- 

tives included in revolving mount... 
287 Unit C1.7X and 3.4% Paired Objec- 
tives included in revolving mount .. 





Miscellaneous Accessories 








Cat: | 
No. Description Price 
599 Glass Stage Plate for No. 57 and 67 
477 Bracket for attaching No. 353 Lamp 
SEO DOGYAEU Esp nie tei, tees bea 
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1142 10X Paired Huyghenian Eyepieces. . 

1177 6X Paired Ramsden Eyepieces...... 

1178 10X Paired Ramsden Eyepieces... .. 

1179 15X Paired Ramsden Eyepieces... .. 

1135 10X Paired Wide Field Eyepieces. , . 

1137 15X Paired Wide Field Eyepieces. . . 

1139 20X Paired Wide Field Eyepieces. . . 

Note: All of the above eyepieces accommodate micro- 
meter discs and reticules which are 21.15mm. dia- 
meter. 





Cabinets 





Cat. 

No. Description Price 
1651 Cabinet for No. 67 and No. 77...... 

1657 Cabinet for No. 57..........-.++-. 
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Spencer Metallurgical Microscopes 

































The new Spencer Metallurgical Micro- 
scopes have been specifically designed to 
meet the requirements of the metallogra- 
phic laboratory for visual examination of 
polished metal specimens. 


They provide fine optical performance, 
the utmost convenience for rapid work, 
sturdy construction that will stand up 
under works laboratory conditions, and are 
sufficiently adaptable to meet the require- 
ments of all routine and many research 
applications. 


They are well suited for teaching elemen- 
tary and advanced laboratory courses since 
they are ideal for the type of control work 
for which most students will be training. 
They incorporate all of the basic micro- 
scope features of the large metallographs 
which may not be available during the 
course of instruction but which the student 
will probably encounter later in more ad- 
vanced work. 


Coated Optics 


The air-glass surfaces of the objectives 
supplied on this series of microscopes are 
coated with a low reflecting film. The use 
of this coating eliminates most of the stray 
light ordinarily caused by internal re- = - 
flections within the objective, resulting a9"! Ncer 
in increased light transmission and greatly Sa 
increased image contrast. sia ey i 


tae se 


Cro: aa 
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The newly designed Spencer Vertical 
Illuminator is the result of studies of past 
instruments and new scientific develop- 
ments. Adjustments have been kept to a 
minimum without sacrificing good per- 
formance. The Vertical Illuminator is at- 
tached to the microscope stand in a posi- 
tion which allows the operator to make 
the necessary adjustments conveniently 
with manipulations divided between the 
left and right hands. 


Field and Aperture Diaphragms 


To eliminate unnecessary glare and ob- 
tain maximum contrast, a field diaphragm 
is provided which restricts the area of 
specimen illuminated to correspond with 
the field covered by the objective-eyepiece 
combination, An aperture diaphragm pro- 
vides regulation of numerical aperture for 
best results with each objective. 


SS 
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Vertical Illuminator 


Prism and Coated Reflector 


The light is directed down through the 
objective by means of a plano-reflector or 
prism. These are mounted on a horizontal 
bearing so that either the prism or the 
reflector can be brought into operating 
position by sliding the bearing to one of 
two definite positions. The prism and 
plano-reflector can be removed readily for 
cleaning. 3 

Since the image forming rays must pass 
through the plano-glass reflector after 
passing Rnueh the objective, it is made 
with the same degree of precision as the 
optical elements in the microscope objec- 
tive. Its surfaces are optically flat and 
parallel. These reflectors are inspected in- 
dividually with an interferometer to meet 
exacting optical specifications. 

Both surfaces of the plano-reflector are 
coated. One surface is coated with a high 
reflecting film to concentrate a maximum 
amount of light on the specimen. The 





Vertical IMuminator complete with Illuminating Unit. 


ig. Metailurgical Microscope No. 46M with graduated me- 
aS 
chanical stage. 
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other sutface is coated with a low reflect- 
ing film to transmit the light which would 
otherwise be reflected from the second 
surface. This increases the illumination 
and eliminates the double image of the 
field diaphragm. This is a unique Spencer 
feature based on technics developed by our 
research scientists. The Vertical [lumina- 
tor is offered for student use with an un- 
coated reflector. 


Illuminating Unit 


An efficient, compact, illuminating unit 
which 1s designed to attach to the Vertical 
Illuminator provides a complete perman- 
ently aligned optical system with an in- 
tegral light source. 


The source is a concentrated filament, 
low voltage, low wattage bulb of high in- 
tensity, giving off a minimum amount 
of heat. Current is supplied by a transformer 
or resistance from a 110 volt 60 cycle al- 
ternating or direct current line. The lamp 
housing remains remarkably cool due to 
the low wattage of the bulb and the effi- 
cient design of the lamp house employing 
fins for heat radiation. The bulb can be 
centered quickly, and locked in position. 
This adjustment need not be changed dur- 
ing the life of the bulb. 


Because of the high efficiency of the 
optical system ample illumination is ob- 
tained for visual work at the highest 
magnification, even when using the bino- 
cular body. The Spencer Vertical Ulumina- 
tor is designed to yield uniform illumina- 
tion at all magnifications. 


The light intensity can be changed 
quickly by a slide in the illuminating unit. 
In one position maximum illumination 
is provided for use with binocular micro- 
scopes; the other position reduces the il- 
lumination to a comfortable level for 
monocular observation. 


The illuminating unit is easily removed 
so that the microscope may be used with 


Metallurgical Microscope No. 50M with ungraduated te- 
chantcal stage. 
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a light scource of higher intensity for 
photomicrography. 


Filters 


Filters are available, readily interchange- 
able, and locked in place in a positive 
manner. A green filter with a spectral dis- 
tribution which corresponds to the most 
favorable color correction of the optical 
system, is included as standard equipment. 
A blue filter is available which gives light 
of near daylight quality and is recommend- 
ed for identification of non-metallic inclu- 
sions. 


A polarizer filter and cap analyzer are 
available for studies of non-metallic in- 
clusions and other work in polarized 
light. 


Nosepiece 


Objectives are changed in a positive and 
convenient manner. Each objective is 
mounted in an adapter with a handle 
which is instantly attached to the quick- 
change nosepiece on the Vertical Illumina- 
tor. 


The quick-change nosepiece and adapter 
together, require very little space. Thus, 
full advantage is taken of the short ob- 
jective mount designed to bring the rear 
focal plane of the objective as close as 
possible to the reflecting element of the 
Vertical Illuminator. 


General Specifications 


Five different microscopes are offered— 
Monocular Microscopes Nos. 46, 47 and 
48 and Binocular Microscopes Nos. 50 and 
51. Following are outstanding features: 


STAND 


The stand has a forged brass arm with 
a standard taper axle inclination joint, 
and a heavy cast base that insures 
stability in all positions. 
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BINOCULAR BODIES 


Microscopes Nos. 50 and 51 are fur- 
nished with either the inclined or 
vertical binocular body. They relieve 
eyestrain and provide maximum com- 
fort during long periods of observa- 
tion. The eyepieces are adjusted quick- 
ly to exact inter-pupillary distance 
by turning a knurled ring on the right 
eyepiece tube. An adjustable collar on 
the left eyepiece tube provides a focus- 
ing adjustment to compensate for 
difference in vision of the two eyes. 
An exclusive feature is the eight de- 
gree convergence angle for normal 


visual work. 


The inclined binocular body permits a 
comfortable posture. Eyes, neck and 
shoulders are in a normal restful posi- 
tion; muscles do not become tired, en- 
abling the observer to work more 
efficiently. 


Rapid and conventent method of changing objectives. 


STAGE 


The solid, durable Bakelite stage 
RACK AND PINION COARSE ADJUST- 


MENT 

This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. 


MICROMETER SCREW TYPE FINE AD- 


JUSTMENT 


The fine adjustment, graduated in 2.5 
micron intervals, automatically com- 
pensates for wear and ceases to func- 
tion when the objective contacts the 
specimen. All except No. 48 have a 
means of compensating for difference 
of weight’ between monocular and 
binocular body. 


MONOCULAR BODY TUBE 


The body tube has a length of 180mm. 
when used with the Vertical Illumina- 
tor. It has an adjustable draw tube 
with graduations, to calibrate the 
instrument for making grain size and 
case depth measurements. The No. 48 
stand is equipped only with fixed 
monocular tube. 
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108mm. X 120mm., with a distance 
of 105mm, from arm to optical axis, 
is resistant to all common reagents 
and will not warp or fade. It is pro- 
vided with chromium plated spring 
steel clips. Microscopes Nos. 46 and 
50 have stages without circular open- 
ing. Nos. 47, 48 and 51 have a circular 
opening in the center for transmitted 
light. Mechanical stages Nos. 484 and 
485, operated by the right hand in a 
normal, comfortable position are rec- 
ommended as an aid to convenient and 
thorough inspection of the specimen. 
The entire stage (except on No. 48) is 
focusable by rack and pinion to ac- 
commodate large specimens. When 
using a more intense light source for 
photomicrography the stage can be 
raised and lowered by its rack and 
pinion adjustment instead of using 
the coarse adjustment on the body 
tube. Thus, it is not necessary to dis- 
turb the alignment of the lamp and 
Vertical Illuminator when changing 
objectives or specimens. 


0 


The stage of Nos. 46, 47, 50, and 
51 is rigidly supported by a horseshoe 
type bracket to insure freedom from 
vibration. 


OPTICS 

Standard magnifications of 75X, 100X, 
200X, 500X, 1lOOOX and 1500X are 
provided with proper combinations of 
eyepieces and objectives. Eyepieces 
are truncated cone shape for ease of 
observation—especially desirable for 
those wearing glasses. Lenses are 
easily cleaned. Objectives are standard 
Spencer achromatic type designed for 
finest performance with the Spencer 
Metallurgical Microscope. 

The special micrometer eyepiece 
No. 2515 is for making measurements 
directly in thousandths of an inch 
and is recommended for case depth, 
and other linear measurements. For 
measurement of thickness of electro- 
plating we recommend a Screw Mi- 
crometer Eyepiece No. 425. 


FINISH 
The finish is baked black enamel and 
chromium plating. 


CABINET 
The Metallurgical Microscope is fur- 
nished in a leatherette covered hard- 
wood cabinet. The cabinet for all 
stands except the No. 48 is furnished 
with a drawer in the upper part of the 
cabinet for storage of objectives, eye- 
pieces and other accessories. The 
cabinet for the No. 48 has a slide to 
hold additional objectives and eye- 
pieces. 


Microscopes 
Nos. 47 and 51 


Spencer Metallurgical Microscope No. 
47 is the same as No. 46 but has a stage 
with a center opening and is equipped with 
a substage condenser N.A. 1.25 and mirror 
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for use with transmitted light. Micro- 
scope No. 51 is equipped with binocular 
body and substage equipment for trans- 
mitted light. 


Microscope No. 48 — 


Spencer Metallurgical Microscope No. 
48 is similar to No. 46 and No. 47 but does 
not have.a rack and pinion focusing stage 
and cannot be equipped with the binocular 
bodies. There is ample range of coarse 
adjustment for use at all magnifications 
with average size specimens. The No. 48 
microscope is adequate for most types of 
routine visual work and is very satisfactory 
as a teaching instrument. 


In Placing Your Order, Follow 
These Instructions: 


Use the chart on page 9 to select the 
features and accessory equipment requir- 
ed. Order by catalog number—no further 
description is necessary. 


Substitutions from standard catalog 
numbers shown on the chart can be made 
from the complete listing of objectives and 
eyepieces, together with the list of ac- 
cessories. 


The following notes may be helpful in 
making substitutions not readily found in | 
these listings of accessory equipment. 


1. The No. 485 Graduated Mechan- 
ical Stage, suitable for making 
measurements and locating areas 
within the specimen, can be sub- 
stituted for the No. 484 Ungrad- 
uated Mechanical Stage. Add. 


. Uncoated reflector in vertical il- 
luminator can be substituted for 
the coated reflector. Deduct . . 


. Vertical binocular body can be sub- 
stituted for inclined binocular on 
Nos. 50 and 51. Deduct 


._ * s # @ 


. If fixed monocular tube is desired 
instead of adjustable. Deduct. 








Cat. 


Le ee) 


| Adjustable 
| Monocular 


46MB 


a 
os 


Adjustable | 


46MC 


47MD 


46A 


Stage 


Solid; focus able 


Solid, focusable 
with No. 484 
Mechanical 
Stage 


Solid, focusable 
with No. 484 
Mechanical 
Stage 


Stage with cen- 


ter hole, focus- 


able, No. 484 


Mechanical 
Stage 


| Body Tube | 


Ad erate 
Monocular 


Nraeceeulie 


Adjustable 


Monocular 


Vertical 
Illuminator 


Iesmplere with 
coated reflector, 


| illuminating unit, 


variable trans- 
former, 2 objective 


Achro- 
matic 

Objec- 
tives 


16mm. 
4mm. 


Eye- 


pieces 





12% Huy- 
ghenian 


Price 


Cha ae ras este ag tl ae Be Let ea my i nar a ede Nr mR a | De aR it | Sa 
ese = 


| Complete with 


coated reflector, 
illuminating unit, 
variable trans- 
{Sumer oblectixe 


3.5% 
16mm. 
4mm. 


8X Huy- 
ghenian 
12X% Huy- 
ghenian 


a ms ff EE 


Sansien with 
coated reflector, 
illuminating unit, 
vatiable trans- 
former, 3 objective 
adapters. 


Complete with 
coated reflector, 
illuminating unit, 
variable trans- 
former, 5 objective 


| adapters. 


16mm. 
8mm. 
4mm. 


3.5% 


16mm. 
$mim. 
4mm. 


1.8mm. 


OX Huy- 


e@henian 
12% Huy- 
ghenian 


8X Huy- 


ghenian 
12X Huy- 
ghenian 
15X 
Comp. 


48A 





48M A 


48MB 





5SOMB 


i a Pe = — Senne NN |__|. 


SOMC 


50MD | Solid, focusable, 





Stage with cen- 
ter hole, not 
focusable 


Stage with cen- 


ter hole, not 
focusable, No. 
484 Mechanical 
Stage 


Stage with cen- 
ter hole not 
focusable, No. 
484 Mechanical 
Stage 


Solid, facile: ) 


with No, 484 
Mechanical 


| Stage 


Solid, focusable, 
with No. 484 
Mechanical 
Stage 


with No. 484 
Mechanical 
Stage 


Fi xed 
Monocular 


Fixed 
Monocular 


Fixed 
Monocular 


Inclined 
Binocular 


Inclined 
Binocular 


Inclined 


Binocular 


Complete with un- 
coated plano-re- 
flector, illuminat- 


| ing unit, fixed 


transformer, 2 ob- 


| jective adapters. 


Complete with un- 
coated plano-re- 
flector, illuminat- 
ing unit, fixed 
eadsioriier, 2 ‘ob- 


16mm. 
4mm. 


| i | pe ee 


16mm. 
4mm. 


12X Huy- 
ghenian 


12X% Hug- 
ghenian 


oe 


(ES | ee ff | | 


Complete wi eh un- 
coated plano-re- 


flector, illuminat- 


ing unit, fixed 
transformer, 3 ob- 


jective adapters. 


Complete with 


| coated reflector, 


illuminating unit, 
with variable 
transformer, 3 ob- 
jective adapters. 


Complete with 
coated reflector, 
illuminating unic, 
wich variable 
transformer, 3 ob- 


jective adapters. 


Complete with 
coated reflector, 
illuminating unit, 
with variable 
transformer, 5 ob- 


jective adapters. 


3.54 
16mm. 
4mm. 


None 
B.A Huy- | 


3.54 
16mm. 
4mm. 


16mm. 
$mm. 
4mm. 


ee 


16mm. 
&mm. 
4mm. 


1.8mm. 


8X Huy- 
ehenian 


| 12% Huy- 
shenian 


Paired 


ghenian 
12% Huy- 


| ghenian 


Paired 
6X Huy- 
ghenian 
12X% Huy- 
ghenian 


Paired 


8X Huy- 
ghenian 
12% Huy- 
ghenian 
15X 
Comp. 





None 


Standard 
Sub- | Magni- 
stage ese 
Con- tions 
denser |( Approx) 
None 100% 
§00X 
None 25% 
75% 
100X% 
5004 
None 50% 
100% 
200% 
500% 
Abbe 25X 
N.A. 75% 
135 100% 
with 200% 
/mirror | 500X 
1000X 
1500X 
None 100X 
500% 
| 
None 100K 
500.5% 
None 25.4 
T5X 


None 


51MD 


Stage with cen- 
ter hole, focus- 
able, No. 484 
Mechanical 
Stage 





Inclined 
Binocular 





Complete with 


| coated reflector, 
) illuminating unit, 


with variable 
transformer, 5 ob- 
jective adapters. 


3. 5X 

16mm. 
Smim. 
4mm. 


1.8mm. 





Paired 

8% Huy- 
ghenian 
12% Huy- 


| ghenian 


15% 
Comp. | 


Abbe 
N.A. 
1.25 
with 
mirror 
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HUYGHENIAN EYEPIECES COMPENSATING EYEPIECES 
Cat. No. Magnification Price Car. No. Magnification Price 
138 6X . 167 (High Eyepoint) 10X 
140 8X 168 10X 
142 10x 170 15X 
144 12X 1167 (Paired High 
1138 (Paired) 6X Eyepoint) 10X 
1140 (Paired) 8X 1168 (Paired) 10X 
1142 (Paired) 1OX 1170 (Paired) 15x 
1144 (Paired) 12X | 





ACHROMATIC OBECEV ES HORE MOUNT FOR USE eae VERTICAL ILLUMINATOR 





Nomenicll 











Cat. No. Focal Length | Magnification Aperture: Price 
102 40mm. 2.8X | .08 
104 32mm. 4X 10 
C105 | 30.2mm. 3.5% 09 
107 25mm. 52LX 7 
Gl279 16mm. 10x 25 
C1283 Simm. 20X 50 
C1289 4mm. 40X | O59 
C1294 1.8mm. Coil immersion) 95X | 1.25 


NOTE: Objective Adapter No. 2510 necessary for use on Vertical lildmineron: One furnished with 2530, 2540 


_ VERTICAL ILLUMINATOR AND ACCESSORIES 





Cat. No. 
2530 


2540 
2505 
2506 

395 
2508 
2510 
2512 
2515 
2517 

425 


2501 
2502 
2509 
2518 


‘De SCri ption Price 





ee 





Vertical Illuminator orth coated reflector, prism, quick chanrer BoD green filter, with- 
out illuminating unit, without leatherette (Cases. os. 6) cit oe nee om ote PEs 
Vertical [l[luminator, same as above but with uncoated reflector........................... 
Illuminating Unit with one bulb but without transformer or resistance.................... 
Fixed Transformer for use with No. 2505 on 110 volt; A.C..........522.....-....22. ee. 
Variable Transtormer for use with No. 2505 on 110 volt, A.C............... beer Sisa Rast 
Fixed Resistance for use with No. 2505 on 110 volt, D. Ceo Rie ae On ae ater be 
Quick-Change Objective Adapter...... J HOD WG ODE HoHIacG ms OEE eo earner ea Aes 
Bluc Paylite heriiterinometaemonnt sami. Setter eer ceer tA eee a epante eu Meh rh tape. 
Micrometer Eyepiece to read in thousandths of an inch with 16mm, obj YECELVC Rice teice cies 
Leatherette Case for vertical illuminator, illuminator unit and accessories................. 
pcre val ierometen be pleco cinta ce ctnedin One trincn em ite eRe ine cmedonerhe: Seen OA ete, 


REPLACEMENT PARTS 


Uncoated Plano-Glass Reflector as supplied with No. 2540 ........ ibica creda eee OO 
Special Coated Plano-Glass Reflector as supplied with No. 2530...............0... cc eueee 
Bulbs 8ivolt; O:campecor Now250se0. teen ces csatescie dsl. by poner a ren apt MCP 
Protective Glass Window (supplied with No. 2530 and 2540). Hepner ery Caras Ary mun tape) CRE ee 
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The Spencer Bierbaum Microcharacter* 
is an instrument designed and patented by 
Christopher H. Bierbaum, formerly Chair- 
man of the Bearing Metals Research Com- 
mittee of the American Society of Mechan- 
ical Engineers. 

Although the Microcharacter was orig- 


Spencer Bierbanm Macracharacter on the leveling stand. 


o 


The Spencer Bierbaum Microcharacter 


inally designed to determine the hardness 
of the different microscopic constituents 
in bearing metals, it is now being used 
successfully on many different types of 
materials for the measurement of hardness 
of small microscopic areas and particles 
within a metal. In most applications this 


Inserts showing diamond cut—Left: Zirconium Nitride 
crystal, distinctly in relief, on a steel surface of an airplane 
engine crank, magnification 2000X; Right: Tin oxide 
crystal, magnification 1000.X. 


*Registered U.S. Pat. Off. 
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type of measurement is impossible with 
any other instrument. For example, the 
testing of electrolytically deposited chrome 
plate and case hardened steel has been 
accomplished with the Microcharacter 
with unique success. Its application in the 
rapidly expanding plastics industry is 
particularly promising. 

The procedure consists of moving, with 
a micrometer feed, a highly polished lub- 
ricated surface of the material to be tested 
beneath a very accurately ground diamond 
point which is under a definite pressure. 
After a cut is made, its width is measured 
under the microscope and the hardness 
determined from a convenient formula. 

The Spencer Bierbaum Microcharacter 
is a precision instrument manufactured in 
accordance with the exacting specifica- 
tions demanded by the basic principles of 
the microcut method to insure accurate 
and reliable results. 

A considerable amount of study has been 
devoted to the shape and proportion of a 
suitable cutting point, not only as to the 
best and most efhicient for such service 
requirements, but also with a view to 
enabling the duplication of the cutting 
point in accordance with exact specifica- 
tions. The corner of a cube was finally 
adopted as the most desirable shape, since 
itcan be duplicated exactly and at the same 
time is very durable. One of the world’s 
outstanding diamond cutters has develop- 
ed a technique of grinding specially select- 
ed diamonds for use in the Microcharacter 
with no flaws or inaccuracies visible under 
magnification of 2000 diameters. 

It is essential that the cutting point be 
held elastically in order for it to respond 
to the different depths of microcut, and 
also that the movement should be very 
slow and even so that no additional pene- 
tration is effected by stopping. In order 
that the width of cut shall, under all con- 
ditions, be a direct function of its depth, 
and the square of the width of cut be 
directly proportional to the cross sectional 
atea, it is necessary that the cutting point 
be exceedingly accurate, that the three 
facets be true plane surfaces, that the 
three lines of intersection of these three 
facets be straight lines, and that the point 
shall be exceedingly sharp. These con- 
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ditions are absolutely necessary in order 
that a rational scale of hardness may be 
established which will apply equally well 
to all degrees of hardness of the various 
substances tested, thereby giving an ac- 
curate means of consistent hardness deéter- 
mination. 

The diamond is attached to a spring in 
such a manner that if the solid right angle 
or cutting point is considered as constitut- 
ing one corner of an imaginary cube, the 
diagonal of this cube would then be nor- 
mal to the test surface. One of the edges, 
formed by the intersection of two facets, 
is the advance or cutting edge, and is in 
direct line with the microcut. This ad- 
vanced edge makes an angle of 35.25° 
with the test surface, constituting the angle 
of incision. The depth of cut is always 
slightly less than 4/10 of its width; there- 
fore, the force of indentation is always 
greater than that of translation. 

For the most satisfactory results with 
the Microcharacter, it is necessary to have 
a good metallurgical microscope. It is 
particularly important to have a vertical 
illuminator a ed with a means for 
proper control of illumination and a rigid 
stand with a responsive fine adjustment. 
An oil immersion objective is necessary 
for the required accuracy in measuring 
the width of microcuts, especially so with 
very hard materials. For most purposes a 
dry objective of 4mm. focal length is also 
very useful for preliminary study. A screw 
micrometer eyepiece of high magnifica- 
tion, not less than 15 or 25 diameters is 
also required. 








Cat. 
No. Description Price 





SANG ere ead ac amu bb arg Merete 


ACCESSORIES 


10009 Replacement diamond mounted on 
SPEIOSeMOUN Geena she sero eyeiaiere 


10006 Screw micrometer eyepiece with 
25% compensating eyepiece....... 
10008 15X compensating eyepiece for 
10006 screw micrometer........... 


For best results we recommend use of the Spencer 
Metallurgical Microscope and vertical illuminator. 
Details furnished on request. 
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Polarizing Microscopes 


The Polarizing Microscope, long an in- 
dispensable aid of the petrographer, has 
come into its own in many branches of 
science in recent years. Micro techniques 
in chemistry, employing polarized light, 
have effected significant economies of time 
and material. The metal, petroleum, plas- 
tics, and synthetic fibers industries find this 
instrument of increasing importance in 
fundamental research and process control. 
The biologist has found a steadily increas- 
ing number of applications for it. The 
optical activity of various materials is 
adding daily to our knowledge of life, 
disease, and death. 

Because of the many different uses for 
Spencer Polarizing Microscopes, several 
variations of each model are listed. Simple 
designations of these optional features are 
described in the following paragraphs. 


Each microscope is available with either 
a rotatable or a non-rotatable analyzer in 
the body tube. This is indicated by the use 
of one of the following letters immediately 
after the model number: 


A. Designates a Rotatable Analyzer. 


B. Designates a Non-Rotatable Ana- 
lyzer. 

Research Polarizing Microscopes are 
listed only with the centerable quick- 
change nosepiece, but Standard Polarizing 
Microscopes may be ordered with a non- 
centerable revolving nosepiece. These dif- 
ferences in the Standard Polarizing Micro- 
scopes are indicated by a second letter 
following the catalog number. 

C. Designates a centerable Quick- 
Change Nosepiece and a non-cen- 
terable stage. 


D. Designates a non-centerable Triple 
Revolving Nosepiece and a cen- 
terable stage. 

All Spencer Polarizing Microscopes have 
the same type of focusing adjustments, in- 
clination joint, mirror, and finish. They 
are characterized by Spencer sturdiness, 
precision of movement, and fine appear- 
ance. 

The rack and pinion coarse adjustment 
consists of a diagonal rack and spiral 
pinion. The bearing surfaces are provided 
with oil grooves, and different metals are 
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used in the two contacting surfaces to 
provide smooth, easily-controlled motion. 


The fine adjustment, the most impor- 
tant mechanical feature in a microscope, 
as on other Spencer microscopes, consists 
of a micrometer screw working in con- 
junction with a bell-crank lever, thereby 
providing a degree of precision found only 
in the finest measuring instruments. 


Since the action of the screw is applied 
only in moving the body tube upward, the 
possibility of breaking the cover glass is 
greatly reduced. 


The inclination joint works with ex- 
ceptional smoothness, yet holds the in- 
strument at any desired angle. 


All stands are provided with a 50mm. 
substage mirror, plane on one side and 
concave on the other. 


The lines on all graduations are distinct 
and easily read. 


The instruments are finished in satin 
black enamel, and the graduated circles, 
verniers, and adjustment buttons are chro- 
mium plated to resist the fumes of re- 
agents commonly used in chemical micro- 
scopy and petrography. 


Stands 


Microscopes Nos. 37 and 39 have the 
same heavy rigid stand, designed to meet 
the critical needs of the petrographer, 
whose work is of the most exacting nature, 
and are fully adapted to all types of micro- 
scopical research in polarized light. The 
stands will accommodate the largest uni- 
versal stages. The top of the stage is 
145mm. from the table, providing ample 
space for substage manipulation. The dis- 
tance from the inside curve of the arm to 
the optical axis is 1l6mm. The body tube 
has a dovetail slide which provides 32mm. 
excursion in addition to the 80mm. range 
of movement available in the rack and 
pinion adjustment. The fine adjustment ts 
graduated in units of 1 micron. 


On Spencer Polarizing Microscopes Nos. 
40, 41, 42, 43, a slightly smaller stand is 
supplied. The model numbers indicate dif- 
ferences in body tube and substage assem- 
bly. These are described fully in the list- 
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ing of each microscope. The stand is heavy 
and built for critical work. It will accom- 
modate the smaller universal and integrat- 
ing stages, and is so adaptable that, ex- 
cept for advanced research work, it will 
satisfy the requirements of the petro- 
grapher, mineralogist, biologist, and chem- 
ist. The distance from the optical axis to 
th@ arm is 103mm., and the stage height is 
ample. Body tube construction permits 
great latitude of adjustments for the ob- 
servation of all types of material. The fine 
adjustment is graduated in units of 2.5 
microns. 


Circular Revolving Stages 


The precision of the revolving stages is 
due to careful centering and fitting. They 
are free from play or ‘‘creeping’’. The 
peripheries of the stages are graduated in 
single degrees, with the vernier reading to 
three minutes of arc. 


A centerable stage, with conical bear- 
ings, is supplied whenever a non-center- 
able revolving nosepiece is ordered. On 
all stages provision is made for locking the 
Stage at any desired position of rotation. 


Two sizes of stage are used on Spencer 
Polarizing Microscopes. Microscopes Nos. 
40, 41, 42, and 43 are equipped with a 
plain bearing stage, either centerable or 
non-centerable, which is 125mm. in di- 
ameter. Microscopes Nos. 37 and 39 are 
equipped with a non-centerable, ball-bear- 
ing stage 150mm. in diameter. A slow 
motion adjustment will be supplied with 
the ball-bearing stage at a slight addi- 
tional cost. The stages are’ drilled and 
tapped to accommodate all universal stages 
in addition to the No. 495 Mechanical 
Stage. 


Crystal Optics 


The Ahrens prism has long been accepted 
as the most satisfactory means for polar- 
izing light. The finest quality calcite prisms 





The basic stands for all Polarizing Microscopes. 


are used in Spencer Research (Nos. 37 and 
39) and Standard (Nos. 40 and 41) Polariz- 
ing Microscopes. Improvements in cement- 
ing and mounting methods developed by 
Spencer insure a maximum period of sery- 
ice. 

New opportunities in the design of opti- 
cal instruments have been presented by the 
recent scientific achievements in the syn- 
thesis of crystalline polarizing materials 
and in the development of new plastics. 
Scientists of American Optical Company 
who have been testing these materials for 
several years have enjoyed splendid co- 
operation from the manufacturers. 

The Spencer Simplified Polarizing Micro- 
scopes ON os. 42 and 43) employ these new 
materials. These instruments use polarizers 
of the most advanced type Polaroid ma- 
terial. Outstanding petrographers have 
examined them and expressed their satis- 
faction. Thorough tests indicate the perma- 
nence of these materials under adverse con- 
ditions. They were found to resist vapors 
and fumes in concentrations far beyond 
what can be tolerated by the user. Heat 
resistance has also been carefully inves- 
tigated and it has been shown that the 


Spencer Circular Revolving Stage: left, verniers; right, slow-motion adjustment for ball-bearing stage. 
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materials are unaffected by temperatures 
well in excess of the limits of climatic 
variations. (Note: As with calcite prisms, 
focusing a concentrated light source in the 
plane of the polarizer should be avoided. ) 


The optical characteristics of the syn- 
thetic crystal system have been found to 
parallel closely calcite equipment. The 
sensitivity of the extinction point is found 
to compare favorably with calcite, and 
there is remarkable freedom from residual 
color. Furthermore the shorter length of 
the polarizing unit and the elimination of 
several glass-air surfaces reduce the amount 
of stray light. A noticeable increase in con- 
trast in the image results. This is particu- 
larly important in the added crispness ap- 
parent in interference figures. 


Spencer research, in cooperation with 
the plastics industry, has also developed 
retardation plates for determining the na- 
ture of double refraction. Careful tests in- 
dicate that they are stable under extremes 
of temperature and resistant to fumes. The 
manufacturing process used to produce 
these plates is capable of more accurate 
control than can be achieved through the 
cleavage of natural crystal. As a result the 
retardation is more accurately controlled. 
A quartz wedge, designed to give a true 
zero order, is also available. See following 
pages for listing of these accessories. 


Body Tubes 


The body tubes on all Spencer Polarizing 
Microscopes are exceptionally large, 


Body tubes Cleft to right) for: Nos. 37 and 40, Nos. 39 and 41, Ne, 42, No. 43. 





(45mm. in diameter) in harmony with the 
large stands. Special attention has been 
given to achieve convenience and smooth 
operation of the body tube accessories. 
Dovetailed slideways for analyzers are 
chromium against brass to assure lasting 
precision. Small knurled heads are located 
at both ends of the sliding parts so that 
they may be operated with either hand. ~ 


All body tubes, of which there are four, 
are equipped with a built-in body tube 
analyzer. [wo ate equipped with 12 milli- 
meter Ahrens prism analyzers and accom- 
modate large Jiretee eyepieces. Two are 
equipped with high grade Polaroid ana- 
lyzers and accommodate standard diameter 
eyepieces. The analyzer may be mounted in 
either a fixed mount or a rotatable one hav- 
ing graduations from 0° to 90°. The ter- 
minal positions of this range are indicated 
by a click; however, an additional 5° is 
available beyond the 0° and 90° positions. 

Focusable Amici-Bertrand lenses are a- 
vailable in the two body tubes having 
Ahrens prism analyzers. In these body 
tubes the Bertrand lens is centerable in its 
mount and is equipped with an iris dia- 
phragm. 

The spiral focusing Bertrand lens, as sup- 
plied on the body tube for the Nos. 37 and 
40 Microscopes, is actuated by a graduated 
knurled ring at the top of the body tube. 

The hand sliding, focusing Bertrand 
lens, as supplied on the body tubes of the 
Nos. 39 eh 41, is focused by means of a 
knob extending from a slot in the side of 
the body tube. 


Se 


Body tubes having Polaroid analyzers 
ate available with a fixed focus Amici- 
Bertrand lens, adjusted at the factory, as 
offered on the No. 42 Microscope, or with- 
out Bertrand lens, as offered on the No. 43 
Microscope. The fixed focus Bertrand lens 
is precentered at the factory and is not 
equipped with an iris diaphragm. 


Quick-Change Nosepiece 
The Spencer Quick-Change Centering 


Nosepiece, with three objective centering 
rings, is available for all instruments. The 
quick-change equipment consists of two 
parts: the HOSPICES which remains per- 
manently attached to the body tube, and 
the objective centering ring, to which the 
objective is attached. The nosepiece has an 
ingenious spring clamp for holding the 
objective in positive alignment by apply- 
ing tension to the objective centering 
rings. The convenient lever releases the 
tension for removing or replacing objec- 
tives. Each objective should be equipped 
with an objective ring and carefully cen- 
tered for subsequent use. Two keys are 
supplied for turning the centering screws. 
If the most critical centering of objectives 
is not essential, a revolving nosepiece is a 
real convenience and time saver. The Nos. 
40, 41, 42, and 43 Microscopes are listed 
with revolving nosepieces as well as with 
the quick-change. A centerable stage is 
provided when the non-centerable revolv- 
ing nosepiece is supplied. The revolving 
nosepiece is not recommended for use on 
the research stands, Nos. 37 and 39, anda 


Spencer quick-change nosepiece and objective centering ring. 


centerable stage is not available on these 
models. 


Substage Equipment for 
Polarizing Microscopes 


Because of the construction of the Spen- 
cer substage equipment and the method of 
attaching it to the microscope, this equip- 
ment may be used in a variety of ways. 
For example, the condenser may be used 
without the polarizer; the polarizer may 
be used without the condenser; the lower 
fixed lens may be used entirely alone; or the 
entire substage may be removed easily from 
the fork-type support. There are two gen- 
eral types of substage equipment for Spen- 
cer Polarizing Microscopes. 


Biological Style: This type of condenser 
has been designed so that the source of 
illumination, when placed at a distance of 
approximately 10 inches from the substage 
mirror, is focused on the object. 


Petrographical Style: This type repre- 
sents the more conventional form of petro- 
graphic substage condenser. Instead of the 
light source, either the lower iris dia- 
phragm or the lower face of the polarizing 
prism (in case no lower iris is used) is 
focused on the specimen. In using this 
equipment, the concave side of the sub- 
stage mirror is used to condense the light 
from the source at the position of the lower 
iris diaphragm. 


The velvet lined accessory case, standard equipment with all 


Polarizing Microscopes. 








Swbstage Condenser No. 532, standard equipment on No. 37. 


Tt can alse be used on Ne. 39. 


Becke Line: A shutter is provided on 
each condenser for Becke line effect. 


Catalog No. 532: This substage equip- 


ment (Petrographical Style), which is stan- 
dard equipment on the No. 37 and which 
may also be used on the No. 39, has a five- 
lens condensing system with a numerical 
aperture of 1.40. The entire system is 
achromatic. The three-lens, swing-out 
unit may be replaced by a unit providing 
a numerical aperture of 1.0. 


When oniy the lower fixed unit of the 
condensing system is used, a numerical 
aperture of 0.28 is provided. This lower 
unit is fully achromatic. The condenser is 
equipped with both upper and lower iris 
diaphragms. A feature of this condenser is 
that the lower iris may be locked at any 
desired opening by means of a lock screw. 
A 15 millimeter Ahrens polarizer is used. 

Catalog No. 530: This substage equip- 
_ ment (Petrographical Style) is standard 
equipment for the Nos. 39, 40, and 41 


Microscopes. It is a three-lens combination 


with a numerical aperture of 1.0. When 
the two upper lenses are swung out as a 
unit, the lower fixed lens provides a numer- 
ical aperture of 0.28. An upper condenser 
unit having sufficient numerical aperture 


152 


Substage Condenser Neo. 530 with swing-ont unit tilted. 


for use with the oil immersion objective is 
available. It replaces the N.A. 1.0 swing- 
out unit in the stirrup mount. If a lower 
iris diaphragm is desired, No. 526 is used. 
The polarizing prism is a 12 millimeter 
Ahrens. 


Catalog No. 533: This substage equip- 
ment (Petrographical Style), which is 
standard equipment on Nos. 42 and 43 
Microscopes, is a three-lens combination 
with a numerical aperture of 1.0. Optically 
it is identical with the No. 530 Condenser, 
except that Polaroid is used as a polarizer 
instead of a calcite prism. 


Catalog No. 528: This substage equip- 
ment (Biological Style) is designed for use 
on the Nos. 37 and 39 Microscopes. The 
condenser consists of a six-lens system 
having a numerical aperture of 1.30. It is 
suitable for use with most oil immersion 
objectives. The condenser is aplamatic and 
fully achromatic. The upper three-lens 
unit is mounted in a stirrup support which 
permits swinging it in and out of the path 
of light. When only the lower fixed lens 
system is used, a numerical aperture of 
0.28 is provided. The mechanical equip- 
ment includes both upper and lower iris 
diaphragms. The three-lens, swing-out 
unit may be replaced by a unit providing a 
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numerical aperture of 1.0, which is also 
supplied. A 15 millimeter Ahrens polariz- 
ing prism is used. This unit may be ordered 
in place of the No. 532 if desired. 


Catalog No. 529: This substage equip- 
ment (Biological Style), which may be 
used with the Nos. 39, 40, and 41 Polariz- 
ing Microscopes, has a numerical aperture 
of 1.0. It has a three-lens condenser with 
the two upper lenses, as a unit, mounted 
on a stirrup, which can be swung out of 
the optical axis. The fixed lower lens has a 
numerical aperture of 0.28. 


The condenser is regularly provided 
with an iris diaphragm located between 
the condenser and the polarizer. A second 
itis diaphragm, placed below the polariz- 
er, is available as optional equipment. A 
12 millimeter Ahrens polarizing prism is 
used. This unit may be ordered in place of 
No. 530 when desired. 


Optical Parts 


The objectives and eyepieces for Polar- 
izing Microscopes, like other Spencer op- 
tical parts, are carefully computed to give 
the finest results in the work for which 
they are intended. Long experience in 
manufacturing, the most modern and ef- 
ficient equipment, and the skill of experi- 
enced workmen are combined to produce 
the finest optical parts for work with 
polarized light. 


Each element in a Spencer objective 1s 
carefully mounted and centered in its cell, 
and the optical centers of the elements are 

ermanently secured at proper distances 
bon each other in one straight line, which 
is the optical axis of the objective. In ad- 
dition to the correction required in stand- 
ard achromatic objectives, those for use 
with Polarizing Microscopes must be 
mounted strain-free. Each objective is 
plainly marked with its initial magnifica- 
tion. The strain-free objectives listed for 
Polarizing Microscopes are corrected for use 
with an 0.18mm. cover glass and 166.4mm. 
tube length. See pages of accessories for 
listing of objectives, eyepieces, and acces- 
sories. 

. Compensators of high optical quality 


are available for studying the nature of bire- 
fringence. These compensators are mounted 


in metal plates which fit into a slot in the 
body tube. All Spencer Polarizing Micro- 
scopes are provided with a slot, properly 
oriented, so that the compensators can 
only be inserted with the slow ray in the 
proper relation to the polarizer and ana- 
lyzer. 


Three compensators are made from 
stressed plastic material which can be con- 
trolled in manufacture more accurately 
than the natural crystal sections generally 
used for this purpose. 


The quarter-wave plate and full-wave 
plate are useful in routine determinations 
of birefringence and optical signs. 


The Becke aperture plate consists of 
two diagonal apertures at right angles to 
each other, a clear circular aperture, and a 
full-wave plate. This accessory is particu- 
larly useful in determining refractive in- 
dex by means of the Becke line method. 


In addition to the compensators already 
mentioned, a quartz wedge is available 
for use in the body tube slot. [t provides 
compensation from a true zero order to the 
third order. 


A graduated quartz wedge, complete 
with upper analyzer, is also available. It is 
more fully described on the accessories 


pages. 
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Research Polarizing Microscope No. 37 


Spencer Research Polarizing Microscope 
No. 37 offers great convenience and adapt- 
ability to the petrographer. It has features 
of precision ample for practically any 
measurements and is suitable for many 
different types of work. This is the instru- 
ment usually selected for advanced crystal- 
lographic work in government labora- 
tories, and for microscopical research with 
polarized light in all types of laboratories. 
It will accommodate the integrating stages 
and universal stages. 


STAND. 


The stand is large, 116mm. from op- 
tical axis to arm, 145mm. from table 
to stage, and 74mm. above the stage. 


The coarse adjustment, by diagonal | 


tack and pinion, provides a movement 
of 80mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
.O0lmm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 


The analyzer, a 12 millimeter Ahrens 
prism, is available in either a fixed or 
rotatable graduated mount. 


The spiral focusing Bertrand lens is in 
a centerable mount with iris dia- 
phragm. A quick-change centerable 
nosepiece with three objective center- 
ing rings is standard equipment. 


STAGE 


The 150mm. ball-bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A slow motion 
adjustment is available at slight ad- 
ditional charge. 


Spencer Polarizing Microscope No. 37 A. 


SUBSTAGE EQUIPMENT 


No. 532 combined condenser is sup- 
plied. It has interchangeable front ele- 
ments providing N.A. 1.40 and N.A. 
1.0, complete with 15 millimeter 
Abrens prism polarizer in graduated 
rotatable mount with lower iris dia- 
phragm. 


CABINET 


The microscope comes in a polished 
hardwood cabinet with velvet-lined 
accessory case, lock, and key. 


ERE SS = 





Cat. 

No. Description Price 

37A Spencer Research Polarizing Micro- 
scope as described, having spiral 
focusing Bertrand lens, pinhole eye- 
piece, combined condenser N.A. 1.40 
and N.A. 1.0, with 15 millimeter 
Ahrens polarizing prism and grad- 
uated rotatable analyzer, in cabinet, 
but without objectives, eyepieces, or 
COMPCOSATONS ieee ements 


37B Spencer Research Polarizing Micro- 
scope, same as above, but with non- 
rotatable analyzer. 25.0.2... 
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Large Polarizing Microscope No. 39 


Spencer Large Polarizing Microscope 
No. 39 provides a large, rigid, stable stand 
with adequate distance below the stage 
for any illuminating accessories, and suf- 
ficient space above the stage to accom- 
modate any of the universal stages. This 
instrument differs from No. 37 only in 
body tube and condenser equipment and is 
included to meet the requirements of those 
who do not need the high aperture con- 
denser and the convenience of the spiral 
focusing Bertrand lens. 


STAND 


The stand is large, llomm. from op- 
tical axis to arm, 145mm. from table 
to stage, and 74mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 80mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
.0OOlmm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 


e analyzer, a ill ens 
The analyzer, a 12 millimeter Ahren 
prism, is available in either a fixed or 
rotatable graduated mount. 


The hand focusing (sliding) Bertrand 
lens is in a centerable mount with iris 
diaphragm. 


A quick-change centerable nosepiece 
with three objective centering rings 
is standard equipment. 


STAGE 


The 150mm. ball-bearing revolving 
stage has the periphery graduated in 
degrees with verniers reading to three 
minutes of arc. A slow motion ad- 
justment is available at a slight ad- 
ditional charge. 


Spencer Polarizing Microscope No. 39A. 


SUBSTAGE 


The No. 530 combined condenser is 
supplied. It has a numerical aperture 
of 1.0. The 12 millimeter Ahrens 
prism polarizer is in a graduated rotat- 
able mount. 


CABINET 


The microscope comes in a polished 
hardwood cabinet with velvet-lined 
accessory case, lock, and key. 





SSS SSS 


No. Description Price 


oe 








39A Spencer Large Polarizing Microscope 
as described, having hand focusing 
Bertrand lens, pinhole eyepiece, N.A. 
1.0 condenser with 12 millimeter 
Ahrens polarizing prism and grad- 
uated rotatable analyzer, in cabinet, 
but without objectives, eyepieces, or 
COMPCNSa LOS. sitesi. cisialde is aicieiee 


39B Spencer Large Polarizing Microscope, 
same as above, but with non-rota- 
tablevandlvizer cs. ene. ccnmeees 


Body tube showing quartz wedge in place. 
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Polarizing Microscope No. 40 


Spencer Polarizing Microscope No. 40 is 
a complete instrument for work in polar- 
ized light. This instrument, and No. 41 
described on the following pages, are 
widely used in industrial laboratories. It 
will accommodate the integrating stages 
and the smaller universal stages. The con- 
venience of the spiral focusing Bertrand 
lens is a real advantage during extensive 
routine examination of interference figures. 
The plain bearing stage is adequate Bi all 
but the most critical work. The wide field 
afforded by the large diameter eyepieces is 
another feature appreciated where a large 
volume of work is handled regularly. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
tack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine 
adjustment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 

The analyzer, a 12 millimeter Ahrens, 
is available in either a fixed or rotat- 
able mount. 


The spiral focusing Bertrand lens is in 
a centerable mount with iris dia- 
phragm. A quick-change mnosepiece 
with three objective centering rings 
or a non-centerable, triple revolving 
nosepiece may be specified. 


STAGE 


The 125mm. plain bearing, non-cen- 
terable, revolving stage has the peri- 
phery graduated in degrees with a 
vernier reading to three minutes of arc. 
A centerable stage is supplied when a 
non-centerable revolving noseptece is 
specified. 


Spencer Polarizing Microscope No. 40.AC. 


SUBSTAGE EQUIPMENT 


The No. 530 combined N.A. 1.0 con- 
denser includes a 12 millimeter Ahrens 


prism polarizer in a graduated rotat-— 


able inount. 


CABINET 


The MicTOeOPS comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 





Cat. 


No. Description Price 





40AC Spencer Polarizing Microscope as 
described, having spiral focusing Ber- 
trand lens, large eyepiece tubes, pin- 
hole eyepiece, rotatable analyzer, 
quick-change centerable nosepiece 
with three objective centering rings, 
in cabinet, but without objectives, 
eyepieces, Or compensators......... 


40BC Spencer Polarizing Microscope, same 
as above, but with non-rotatable 
aNal wactn racer sce heres ee rem esenee te 


40AD Spencer Polarizing Microscope, same 
as No. 40AC, but with a non-center- 
able, eins revolying nosepiece and 
Centera Dleista Perens ae seers eles: 


40BD Spencer Polarizing Microscope, same 
as above, but with non-rotatable 
ADARVIZEEeetatairiviaieae latch taeriec sherri 


Spencer Polarizing Micrascope Ne. 40AD. 
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Spencer Polarizing Microscope No. 41AC. 
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Polarizing Microscope No. 41 


Spencer Polarizing Microscope No. 41 1s 
identical with No. 40 described on the 
preceding page, except that the sliding 
focusing Bertrand lens is supplied instead 
of the spiral focusing feature. 


This microscope, like other Spencer 
Polarizing Microscopes, can be equipped 
with any of the objectives, evepieces, or 
compensators for either routine or ad- 
vanced work. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 


The analyzer, a 12 millimeter Ahrens 
prism, is available in either a fixed or 
rotatable mount. 


The sliding focusing Bertrand lens is 
in a centerable mount with iris dia- 
phragm. A quick-change centerable 
nosepiece with three objective cen- 
tering rings or a non-centerable triple 
revolving nosepiece may be specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A centerable 
stage is supplied when a non-center- 
able revolving nosepiece is specified. 


SUBSTAGE EQUIPMENT 


The No. 530 combined N.A. 1.0 con- 
denser includes a 12 millimeter Ahrens 
prism polarizer in a graduated rotat- 
able mount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 


Cat. 


No. Description Price 








41AC Spencer Polarizing Microscope as 
described, having hand focusing Ber- 
trand lens, large eyepiece tubes, pin- 
hole eyepiece, rotatable’ analyzer, 
quick-change centerable nosepiece 
with three objective centering rings, 
in cabinet, but without objectives, 
eyepieces, Or compensators......... 


41BC Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 


41AD Spencer Polarizing Microscope, same 
as No. 41AC, but with a non-center- 
able, triple revolving nosepiece and 
centerable:stapes en 


41BD Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 


Spencer Polarizing Microscope Ne. 41 AD. 
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Polarizing Microscope No. 42 


Spencer Polarizing Microscope No. 42 
isa complete microscope for work in polar- 
ized light at a minimum price. The use of 
Polaroid of precision optical quality in- 
stead of Ahrens prisms, the fixed focus 
Bertrand lens, and the standard diameter 
eyepieces make significant economies pos- 
sible. Optically and mechanically the 
instrument is capable of the finest work. 
It is particularly well suited to satisfy the 
need for a complete instrument for stu- 
dents. It is also well adapted to the needs 
of the industrial control laboratory. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and spiral pinion, provides a 
movement of 70mm. A dovetail slide 
permits 32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube and pinhole 
eyepiece is included. 


The analyzer, a synthetic crystal 
(Polaroid), is available in either a 
fixed or rotatable mount. 


The prefocused Bertrand lens is in a 
sliding mount. 


A quick-change centerable nosepiece 
with three objective centering rings 
or a triple revolving nosepiece may be 


specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of atc. A centerable 
stage is supplied when a non-center- 
able revolving nosepiece is specified. 


Spencer Polarizing Microscope No. 42AC. 


SUBSTAGE EQUIPMENT 


The No. 533 combined N.A. 1.0 con- 
denser includes a Polaroid polarizing 
filter in a graduated rotatable mount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 


key. 


Cat. 

No. Description Price 

42AC Spencer Polarizing Microscope as de- 
scribed, having Polaroid polarizer and 
analyzer, prefocused Bertrand lens, 
standard eyepiece tubes, pinhole eye- 
piece, rotatable analyzer, quick- 
change centerable nosepiece with 
three objective centering rings, in 
cabinet, but without objectives, cye- 
pleces, Or compensators............ 


42BC Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 


42AD Spencer Polarizing Microscope, same 
as No. 42AC, but with a non-center- 
able, triple revolving nosepiece and 
Celtere Dieistapern cites serene 


42BD Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 
hyzenets eee pat gorranceried Ln aoleternticd 
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Polarizing Microscope No. 43 


Spencer Polarizing Microscope No. 43 
represents a distinct advance over the con- 
ventional “‘chemical’’ microscope. The 
analyzer in the body tube affords a con- 
siderably larger and more usable field than 
the cap analyzer, and eliminates the very 
low eyepoint. This instrument offers the 
same optical and mechanical features as 
the No. 42, except that no Bertrand lens 
is supplied. Where examination of the in- 
terference figure with the pinhole eyepiece 
only will suffice, the No. 43 Microscope 
offers a low cost instrument of a quality 
fully comparable with the other Spencer 
Polarizing Microscopes. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube and pinhole 
eyepiece is included. 


The analyzer, a Polaroid disc of op- 
tical quality, is available in either a 
fixed or rotatable mount. 


A quick-change centerable nosepiece 
with three objective centering rings 
or a triple revolving nosepiece may be 


specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to three 
minutes of arc. A centerable stage is 
supplied when a non-centerable re- 
volving nosepiece is specified. 


Spencer Polarizing Microscope No. 43.AC. 


SUBSTAGE EQUIPMENT 


The No. 533 N.A. 1.0 condenser in- 
cludes a Polaroid disc in a graduated 
rotatable mount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 





Cat. 
No. Description Price 





43AC Spencer Polarizing Microscope with- 
out Bertrand lens, as described, hav- 
ing Polaroid polarizer and analyzer, 
standard eyepiece tube, pinhole eye- 
piece, rotatable analyzer, quick- 
change centerable nosepiece with 
three objective centering rings, in 
cabinet, but without objectives, eye- 
pieces, Or compensators............ 


43BC Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 
dnl Seats cepa, See BEE tos ote Raa He ine 


43AD Spencer Polarizing Microscope with- 
out Bertrand lens, same as No. 43AC, 
but wich a non-centerable, triple re- 
volving mosepiece and centerable 


43BD Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 
EVZOD eres Magis techie wear aya eae 


Spencer Polarizing Microscope No. 43AD. 
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Accessories for Polarizing Microscopes 


Strain-Free Achromatic Objectives 


All Spencer Strain-Free Objectives are 
plainly marked with the equivalent focus, 
the numerical aperture, and the initial 
magnification. They are corrected for a 
tube length of 166.4mm. The magnifica- 
tion resulting from any combination of 
objective and eyepiece is always the pro- 
duct obtained by elt g together the 
initial magnification of the objective and 
that of the eyepiece. The Spencer objectives, 
eyepieces, and condensers are designed 
to work together and, when used in proper 


combination, will give the finest results. 


All Spencer Strain-Free Objectives listed 
are corrected for a cover glass thickness 
of 0.18mm. 








Eguiv. Initial Nu- Working 
Cat. Focus Magnifi- merical Distance 
No. inmm. cation Type Aperture in mm. Price 


1270 3948 Dede. 0.08 52.5 





1271 40 2.8 dry 0.08 35.2 
see y 4.0 dry 0.10 21.0 
iby Byes Ps) Slee dry a Ould 21.0 
1280* 16 10.0 dry 0.25 4.5 
1284 8 20.0 dry 0.50 1.44 
1287 4 44.0 dry 0.66 0.63 
1290 4 45.0 dry 0.85 0.20 


1291 3 60.0 dry 0.85 0.20 
1295 18 95.0 oilimm. 1.25 0.13 


*This objective is separable. When the front system 
is removed, the back system becomes a 32mm. 


Cross Hair Eyepieces 
Cross Hair Eyepieces for Spencer Polar- 
izing Microscopes have focusing eye lenses. 
They are made in large diameter, 
30.00mm.., for microscopes having the large 


diameter eyepiece tube, as well asin stand- 
atd diameter, 23.22mm. An adapter is 
listed to fit the large diameter eyepiece 
tubes so that standard diameter eyepieces 
may be used. 








Cat. 
Nose Description ieee ice 
447 Cross Hair Eyepiece, 6X standard 
BUC Meier peratrel srnivtaeeepalcie Pyere 
448 Cross Hair Eyepiece, 8X standard 
SIZES so sreance eon Rie pbaeee 
449 Cross Hair Eyepiece, 10X standard 
SIZC Rich vce se cyt eras Sa REC 


451 Cross Hair Eyepiece, 5X large size. 
453 Cross Hair Eyepiece, 8X large size... 
454 Cross Hair Eyepiece, 10X large size. 
456 Cross Hair Eyepiece, 15X large size. 
457 Cross Hair Eyepiece, 20X large size. 
550 Adapter for standard size eyepieces 
| in large eyepiece tubes............. 





Pinhole Eyepieces 














Cat. : 
Now. Description zp Price 
546 Pinhole Eyepiece (standard diameter, 
Am EPO dun G.8 cpenmeercene 
547 Pinhole Eyepiece Carge diameter, 
SOOM Ee iss cen epnea: 
Nosepieces 
Cat. ee 
No. Description _ Price 





450 Double Revolving Nosepiece (non- 
cen terable rcs ne ute 
455 Triple Revolving Nosepiece (non- 


centerableyi esc ces see ces ena ae 
460 Quadruple Revolving Nosepiece(non- 
centéfableyen se ee doienate, ae 
462 Quick-Change Nosepiece....... sieie 
463 Objective Centering Ring....... ae 


Eyepieces: left, standard diameter; center, large diameter; right, pinhole and No. 550 adapter 
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Substage Equipment 
Substage equipment is described com- 
pletely in the introductory material. The 
following chart shows the microscopes on 
which they may be used... 


a 





Substage 
Cat. No. Microscope Cat. No. 
528 37, 39 
529 39, 40, 41 
530 39, 40, 41 
532 37, 39 
533 42, 43 aus 
Gat. 
No. Description Price 


528 Combined Condenser N.A. 1.30 with 
15 millimeter Ahrens prism polarizer, 
Biological Style, with extra N.A. 1.0 
top element and upper and lower iris 
Gla phca CMS ce enn mieten enor 

529 Combined Condenser N.A. 1.0 with 
12 millimeter Ahrens prism polarizer, 
Biologicalistylers: asin vec stirs 

530 Combined Condenser N.A. 1.0 with 
12 millimeter Ahrens prism polarizer, 
Petrographical Style............... 

532 Combined Condenser N.A. 1.40 with 
15 millimeter Ahrens prism polarizer, 
Petrographical Style, with an extra 
N.A. 1.0 top element and upper and 
lower iris diaphragm.............. 

533. Combined Condenser N.A. 1.0 with 
Polaroid polarizer, Petrographical 
Styles ec easier eee eno a tetale 

526 Iris Diaphragm mounted below po- 
larizer (for Nos. 529 and 530)....... 


Graduated Quartz Wedge 


The Graduated Quartz Wedge consists of 
three principal parts: a quartz wedge with 
a scale on the top surface mounted in a 
slide; a holder which clamps over the top 
of the body tube and contains the cross 





Appearance of field using graduated quartz wedge. 


line disc and a Polaroid disc; and a special 
Ramsden eyepiece which may be focused 
on the scale and cross lines. 


The graduations on the quartz wedge are 
from —500 to +2500mp. with lines at 
10my intervals. Estimates can be made to 
2mu. The lines and numerals are engraved 
through a semitransparent metalized sur- 
face. After the engraving, the metal is 
fused to the quartz so that the engraving 
is permanent. 


The graduations appear bright on a 
semitransparent area at the edge of the 
field. This construction contributes ma- 
terially to the comfort and ease of making 
accurate quantitative measurements of 
birefringence. 


Cat. 
No. Description E __ Price 
555 Graduated Quartz Wedge complete 

as described above... .......-.2..5. 


No. 555 Graduated Quartz Wedge. 








No. 495 Mechanical Stage. 


Mechanical Stage 


All Spencer Polarizing Microscope Stages 
are drilled and tapped to take the Kiecnee 
ical Stage No. 495. It is easily attached, re- 
volves with the stage, and when removed, 
leaves a clean, even surface. This stage has 
a lateral excursion of 75mm. and a to-and- 
fro movement of 25mm. It is graduated 
in millimeters with verniers reading to 
O.lmm. There are operating buttons on 
either side of the microscope, available for 
either hand. 











Cat. | aan : 
No. | Description Price 
495 Mechanical Stage for Spencer Polar- 


izing Microscopes. In leatherette 
CaS Cerio ee a 


wef fe ee ee ee 
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Compensators: left to right, Nos. 545, 542, 544, 540. 


Compensators 


Below are listed accessories for deter- 
mining the nature of birefringence. These 
are in metal mounts fitting the slot in the 
lower end of the body tubes of all Spencer 
Polarizing Microscopes. The mount is 
matked with an arrow to indicate the 











direction of the retarded or so-called slow 
ray. 

Cat. 

No. Description Price 
540 Full-Wave Plate, lst. order red... . 

542 Quartz Wedge, I to III order,....... 

344 Quarter-Wave Plate........ 

545. Becke Apercure Plate............ a 
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Optical Measuring Instruments 


Of great importance in industry and edu- 
cation are the instruments designed for 
investigation of the physical properties of 
materials by means of light and for the 
study of the properties of light itself. 

Under this classification are described 
and illustrated: 

A. Refractometers in three types: Stand- 

ard, Sugar, and High Index. 

B. A Graduated Circle Spectrometer and 
accessories for measuring angles and 
tefractive index and for studying 
spectra. 

C. A Dubosq-type Colorimeter of ad- 
vaneed design. 


Optical measurements, such as the deter- 


mination of refractive index, often provide 
a quick and convenient method of control 
when correlated with industrial processes. 
Wherever a definite relationship exists be- 
tween refractive index and the variables of 
the process, the refractometer is invaluable 
for guarding quality, increasing output, 
and reducing costs. Every day new uses are 
being found for it in the food processing, 
petroleum, paint and varnish, chemical, 
rubber, oil and fat, distilling, pharmaceu- 
tical, plastics, and many other industries. 

The graduated circle spectrometer pro- 
vides a means of study of spectra bad of 
measuring angles and refractive index. It 
is valuable to many industrial laboratories, 
and has long been the ideal classroom in- 
strument for demonstration of the optical 


properties of prisms and for teaching gont- 
ometry. In fact, this instrument and its 
accessories form the major part of the 
equipment needed in an optics course. 


The measurement of light absorption in 
solution is an important step in numerous 
analyses made by enema and clinical 
laboratories. The Spencer Dubosq-type 
Colorimeter provides rapid, positive means 
of comparing color densities. In industries 
such as petroleum, canning, oil and fat, 
brewing, chemical, metals, drug, paint 
and varnish, paper, and textile, and in the 
medical laboratories, it is being given an 
increasingly prominent role. 
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Spencer Refractometers 


The Spencer Abbe Refractometer pro- 
vides a quick and convenient means of 
determining the refractive index and dis- 
persion of liquids and solids. These optical 
constants, as correlated with many indus- 
trial processes, form a convenient basis of 
control. The high precision of the Spencer 
Refractometer also makes it a valuable 
instrument for research. 


Scale Graduations and Range 


Six types of Spencer Refractometers are 
available. There are three instruments with 
different scales, either with or without 
Amici prisms. The scales are graduated so 
that the refractive index (np) can be read 
directly to the third decimal place and can 
be estimated to the fourth. All scales are 

raduated directly in indices of refraction 
For the D line of the sodium spectrum. 


The Standard Abbe Scale 


The scale which is supplied on Spencer 
Standard Refractometers, Catalog Nos. 
10074 and 10075, covers a range of np 1.300 
to np 1.710. The graduations are numbered 
in both directions so that they may be read 
easily from either side of the instrument. 


The Sugar Scale 


The scale on Spencer Sugar Refractom- 
eters, Catalog Nos. 10084 and 10085, is 
gtaduated on one side to read directly in 
percentages of sugar in solution from 0 to 
85%. The other side is graduated in refrac- 
tive index and covers a range of ny 1.300 
tO Np 1.710. 


The High Index Scale 


The scale on Spencer High Index Refrac- 
tometers, Catalog Nos. 10090 and 10091, 
having special high index base prisms, 
ous an index range of np 1.450 to ny 

O40. 


Spencer Refractometer 
with Amici Prisms 
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Color Compensation and 
Dispersion Measurement 


Instruments with Amici prisms are pro- 
duced for those who prefer to work with 
white light. The purpose of these direct 
vision, compensating prisms is to achroma- 
tize the spectrum produced by refraction of 
white light going through the sample and 
primary prism. By rotation of the Amici 
prisms, the spectrum is concentrated into a 
sharp dividing line which is seen through 
the telescope. The scale reading is in terms 
of monochromatic sodium light even 
though white light is used for tllumina- 
tion. Dispersion (ny-—ng) of the sample 
can be estimated, using a table furnished 
with the instrument and the reading from 
the compensator adjustment drum. 


Spencer Refractometers without Amici 
compensating prisms are available for use 
with monochromatic light for those who 
prefer the utmost precision in an Abbe type 
instrument. These instruments are gradu- 
ated to give index of refraction directly 
when used with monochromatic sodium 
light ($89my). By using special conversion 
tables, other monochromatic light sources 
can be utilized in measuring refractive 
index. Thus, by employing conversion 
tables for the F (486myz) and C (656my) 
lines of the hydrogen spectrum, dispersion 
(fp-— Ng) of the sample can be determined 
directly, using a hydrogen discharge tube 
for the light source with suitable filters. 


Construction 


A heavy cast iron base maintains the 
stability of the Spencer Refractometer even 
at the maximum working inclination. All 
mechanical parts are carefully fitted to 
facilitate smooth, precise settings. The 
dividing line of the field is set to coincide 
with the cross hairs by manual positioning 
of the prism alidade, and fine adjustment 
is made by means of a tangent screw. 


An achromatic objective brings all rays 
of any one emergence angle to a sharp focus 
in the plane of the cross hairs. An eye lens, 
focusable in a spiral mount, facilitates the 
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setting of the instrument by providing a 
sharp, enlarged image of the dividing line 
and cross hairs. 


Water jackets around the base prism and 
the illuminating prism provide a means for 
controlling temperature. A window in the 
back of the base prism water jacket may be 
opened to admit light for obtaining the 
refractive index of materials that do not 
transmit sufficient light for the usual pro- 
cedure, or have no side through which 
grazing incidence light can be admitted. 
The illuminating prism may be removed 
for the examination of solids. 


The Spencer Refractometer is finished in 
black baked enamel and chromium plating. 
A glass test block, a thermometer, ther- 
mometer guard, and a small bottle of 
monobromonaphthalene for making im- 
mersion contact in measuring solids are 
supplied with each instrument. 


Industrial Applications of the 
Refractometer 


FOOD: Helpful in the dairy laboratory 
to estimate sugar in sweetened milk, casein 
in skim milk, etc. Canners determine the 
total dissolved solids in tomato products, 
jams, jellies, eggs, etc. Useful for determi- 
nation of fat in meal and cocoa products. 


PETROLEUM: Used for control of frac- 
tionation and estimation of aromatic con- 
stituents. 


PAINT AND VARNISH: Used in the 
identification of oils, the control of heat 
treatment, of oxidation, of hydrogenation, 
and in determination of the purity of 
solvents. 


CHEMICAL: Used as an aid in the iden- 
tification of many transparent Jiquids and 
solids. Extremely useful for process con- 
trol, where the progress of chemical 
changes shows corresponding changes in 
refractive index. 


RUBBER: Used in chécking solvents. 


OIL AND FAT: Useful in the identifica- 
tion of fats and the estimation of concen- 
tration of soap stocks. It also serves in 
process control (e.g. hydrogenation) and 
estimation of iodine number. 


DISTILLING: Helpful for checking al- 
coholic content and for determining total 
solids in solution. 
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Path of light through Spencer Refractometer 
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Spencer Refractometer without Amici Prisms 


PHARMACEUTICAL: Used for ‘the 
identification of essential oils and waxes 
and in determining the strength of extracts. 

OPTICAL: Used to determine refractive 
index and dispersion of glass. 

PLASTIC: Used to determine optical 
characteristics of transparent plastics, and 
control the process of manufacture. 








Cat. No. Descri ption Price 





10074 Spencer Standard Refractometer, 
complete as described, WITHOUT 
PXTDIIGISDCLSIUS Mars tele ves yatayalsieateyetete es 
10075 Spencer Standard Refractometer, 
complete as described, WITH Amici 
PRISMSiee aria cree rhe eee 








at. No. Description 





10084 Speaces Sugar Refractometer, come 
ple 


te as described, WITHOUT Amici 
plisiisiajeantsn. ius ate shetinawene Saree faeces 
Spencer Sugar Refractometer, com- 
plete as described, WITH Amici 
PELEIES recente Pe iepeeseetet nce tebs earercre 


Spencer High Index Refractometer, 
complete as described, WITHOUT 
ATUIGE SPSS rs ee sata Nettac alors staieea 
Spencer High Index Refractometer, 
complete as described, WITH Amici 
PRISMS eae ta rena ie cence a sea 
Stem Thermometer (0-100°C.) for 
use with Refractometer........... 


Refractometer prices include a durable leatherette 
covered wood cabinet. 





Lhe Spencer 10023 Spectrometer with prism and prism 


Spencer Spectrometer 


The Spencer divided circle Spectrometer 
is particularly adapted for use in teaching 
optics, and together with the accessories 
available, it finds many useful applications 
in industrial laboratories. 


In the physics class Spencer Spectromet- 
ers are used for demonstration and study of 
the optical properties of prisms by meas- 
urement of the rays passing through them: 
for measuring angles, for measuring refrac- 
tive index of transparent objects, and for 
determining the change of refractive index 


a 


The Spencer 10025 Spectrometer showing 10033 Prism 


as wave-lengths are changed. 


The Spectrometer is increased in useful- 
ness by an attachment which converts it 
into a Bunsen-type Spectroscope for labor- 
atory demonstration of the spectral lines. 
A specially designed camera is available 
for use in place of the telescope tube, con- 
verting it into a Spectrograph. 

The Spencer Spectrometer is so adaptable 
that, with a few accessories, it constitutes 
much of the laboratory equipment needed 
in a course in optics. 


Table Cover and 10028 Camera in place of the telescope. 
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Structural Features 


The Spencer Spectrometer is unusually 
low, compact, and sturdy in every respect, 
with a widely spaced, three-point support 
that contributes to stability. High preci- 
sion is secured by the special design of the 
central cone bearing. Cast iron used against 
bronze of special composition insures un- 
usually smooth action and freedom from 
wear. 


The telescope and collimator supports 
are designed to hold these optical systems 
rigidly in perfect alignment, even when 
subjected to constant student use. The 
easily manipulated clamping device for the 
vertical adjustment locks the telescope and 
collimator securely in their supports, thus 
precluding the annoyance of “creeping.”’ 
The telescope support is counterbalanced 
to provide smooth action even when the 
camera is substituted for the telescope. The 
slow motion adjustments for the telescope 
and prism table are built with the same 
skill and care that goes into the making of 
the bearing and other parts of the instru- 
ment. 


The 5 in. diameter divided circle of the 
Spencer Spectrometer is graduated to half 
degrees, with verniers. on two opposite 
sides which read to single minutes of arc. 


The chromium plated brass circle and 
verniers are located in the same plane to 
eliminate parallax, and the close fit be- 
tween them aids in the ease and rapidity 
with which readings can be made. The 
circle and verniers are viewed through 
glass windows in a dust-tight cover. Mag- 
nifiers are mounted above the verniers to 
increase the accuracy of the readings. 


The telescope and collimator objectives 
are well-corrected, have a focus of 150mm., 
and are 25mm. in aperture. This insures 
more illumination than is usually needed. 
These objectives have a ratio of focal 
length to aperture which gives a speed 


of £/6. 


The usual Gauss type eyepiece, with a 
focus of 25mm., gives a telescope magnifi- 
cation of 6 diameters. The eyepiece ts 
focusable and has an opening in the side 
which uncovers a reflector for illuminating 
the cross hairs. 


The slit in the collimator is opened by a 
cam which is controlled by a knurled ring 
surrounding the slit housing. The slit is 


closed by spring action to prevent damage 
to the edges of the slit which might occur 
by the action of a non-yielding mechanism. 


The prism table has three leveling screws. 


All parts are sturdily built to withstand 
abuse and still function with precision. 
The instrument is finished in black with 
chromium plated bright parts. 


Accessories 
Spectrographic Camera 


A camera has been designed for use with 
the Spencer Spectrometer. It is used in 
place of the telescope and is easily mounted 
in the telescope support by thumb screws. 

The camera objective, a triplet, is well 
adapted for use in this particular instru- 
ment. It has an unusually flat field and is 
well-corrected for chromatic aberration. It 
is mounted in a draw tube for focusing. A 
scale is engraved on the draw tube so that 
it will be easy to repeat focal settings. The 
Jens has a free aperture of 25mm. and a 
focal length of 300mm. 

The camera accommodates 6.5 x 9cm. 
plates and can be adjusted with the same 
degree of precision as the telescope. 

A slide is provided for shifting the plate 
up and down, making it possible to obtain 
a series of exposures on one plate. The posi- 
tion of the plate at each exposute is indi- 
cated on a vertical scale. The frame carry- 
ing the plate holder is pivoted in the 
center and provided with a bellows so that 
the plate can be inclined to focus sharply 
on the different lines of the spectrum. A 
scale shows the amount of inclination for 
future reference. The tilt adjustment is 
independent of the focusing adjustment be- 
cause the pivots have been brought into 
the plane of the photographic emulsion by 
a special design which allows the vertical 
slide to carry both the plate holder and 
the tilt mechanism. 

With this camera and the No. 10042 
prism, it is easy to obtain a spectrum 
40mm. long between the mercury lines 405 
and 579 millimicrons. With a slightly dif- 
ferent adjustment, the near ultra-violet can 
be photographed somewhat beyond 365 
millimicrons. Using suitable plates it is 
also possible to tecord the mercury line in 
the near infra-red at 1014 millimicrons. 

A single plate holder and a ground glass 


for focusing are supplied with each camera. 
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Ibe Spencer Spectrometer with 10029 Bunsen Spectrascope 
Attachment 


Bunsen Spectroscope Attachment 


To convert the Spencer Spectrometer into 
a Spectroscope for visual demonstrations 
and comparisons of spectra of the chemical 
elements, an additional tube with a num- 
bered scale is provided. This scale is 15mm. 
in length and divided into tenths of milli- 
meters, with each millimeter numbered. 
When the scale is illuminated by pointing 
the tube in the direction of a window, or 
by artificial illumination of proper inten- 
sity, the collimator lens at the other end 
of the tube forms an image of the scale 
which is reflected from the surface of the 
prism and seen in the eyepiece of the tele- 
scope. This serves as an arbitrary reference 
in comparing the relative positions of the 
Fraunhofer, or other spectral lines. The 
scale is in a sliding mount for focusing. 
The auxiliary collimator is mounted in a 

rism table cover which shields the prism 
ee stray light and forms a support for 
the tube. The prism and its clamp need not 
be disturbed when using this accessory. It 
slips into place easily on the prism table. 


Condenser 


A condenser on a separate stand is used 
to form an image of the light source on the 
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slit, and is particularly valuable with the 
camera, or when using flame sources, 
which should not be brought too close to 
the instrument or to the observer. 


Comparison Prism and 
Two-Aperture Diaphragm 


A comparison prism is available for 
mounting in front of the top half of the 
slit. This makes it possible to observe two 
sources of light with the telescope at the 
same time. In using this prism, one light 
source is placed directly in front of the slit, 
while light from the other source is direct- 
ed through the comparison prism from the 
side of the slit. The two spectra may then 
be seen one above the other in the field of 
the telescope. 


For photography, a two-aperture dia- 
phragm is provided for use in front of the 
slit. By making an exposure through one 
diaphragm opening and then chrough the 
other, two spectra can be photographed in 
juxtaposition, one above the other. This 
prints an accurate comparison of two 
spectra without danger of movement be- 
cause of any shifting in the position of the 
photographic plate. 
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Prisms 


Four prisms are available for use with 
this instrument. The prism having an in- 
dex of 1.65 is satisfactory for use with the 
telescope. The prism with index 1.72 ’is 
preferable with the camera because of its 
30 per cent greater dispersion. A 30°—60° 
constant deviation prism with index 1.72 
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Cat. No. 








and a hollow prism for measuring the 
refractive index of liquids, are also ayail- 
able. 

A compact but effective clamp of new 
design can be had for holding any of the 
prisms on the table. A grating clamp can 
also be supplied. The prism table cover 
reduces stray light and ts particularly 
valuable for use with the camera. 





LOO2SeOpencen specttomcetcrias described.tes acne nics es eee eee ee cone ae 


10028 mercer Camera for Spectrometer with ground glass focusing screen, and single metal plate 
LO orn ieoreinte eta vh heratunatanacet vem air aietenton nia ate ak conn a aR Z el crt eee Sonn AR Ta eee Soba SRN 


10029 Bunsen Spectroscope attachment for Spectrometer, with wave-length scale.................. 
1OOSOs Prism Glampe aes oe Sree tie Rivers teat SN UA pen at MEO SNC Sg ener 
LOOS 1G) x Gemsoingle Metall Plateibloldemz ei vie ene eee een eas paren 
10032 Grating Clamp............ ian ene a Sy Roe eter Verret a ch gees heere-toteeln Cs TY oGtALe ahh en CES 
10033 Prism Table Cover......... Rey Bie ne oud arate ete nt PEM Ral peace oy wy lk oe aie aca ata 


10034 _Two-Aperture Diaphragm for use over Slit... 


10035s, Comparison Prisma a Rec ten manne ACNE Rivet Anan art 
10037 Condensing Lens with adjustable stand... 1.0.2.0... 00. c cece cece eee ees Go Gen sian ienrh 
LOO40 5 Prism 607.1 8mme x 46mmany 65)... ek eee SUR RARE Went eae 
10041 Prism, 30°—60° Constant Deviation 18mm. x 62mm. np 1.72.............. Shire eG he lees ieee 
10042 Prism, 60° High Index 18mm. x 36mm. np 1.72............-..-+-+--- SAAT O Re Min MereGaee 
10045 Hollow Prism 18mm. x 36mm. cemented without metal frame...............-.--. Sera ereh s 








Comparison Prism 


Two-Aperture Dia phragm 


Diutded Circle and Vernier 
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Lhe Spencer Direct Result Colorimeter showing one cup disassembled. 1. Cup Body, 2. Light Shield, 3. Cup Washer, 
4. Glass Bottom Plate, 5. Plastic Cap. 
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Spencer Direct Result 
Colorimeter 


The radically different appearance of the 
Spencer Direct Result Colorimeter is the 
result of many worthwhile improvements 
made while redesigning the basic instru- 
ment—the Duboscq-type Colorimeter. Ac- 
tual experience has established the value 
of its sturdy construction and simple de- 
sign. It is easy and comfortable to operate, 
highly accurate, and easy to clean. 


It is applicable to all chemical and bio- 
logical tests in which color density is a 
quantitative indication of composition. 
Hospital technicians, food processors, pe- 
troleum refiners, brewers, and oil, paper, 
textile, and metal manufacturers—all find 
this instrument valuable in analysis and 
control. 


Stand 


The smooth, unadorned simplicity of 
the forward-sweeping arm and dust-tight 
base and prism housing, with their mini- 
mum of moving parts, makes the Spencer 
Direct Result Colorimeter unusually easy 
to clean, light in weight, and sturdy. The 
chemically resistant, black, baked enamel 
finish and chromium plated control parts 
make it exceptionally resistant to corro- 
sive substances and laboratory fumes. 


Ample, precisely controlled illumina- 
tion, provided by a light built into the 
base, and diffused through windows set 
flush with the base, can be equalized by a 
simple, easily reached control, and locked 
in the desired adjustment. A blue eyepiece 
filter modifies the illumination to resemble 
daylight more closely. This provides a 
constant light, preferable to the variable 
daylight, and eliminates the necessity for 
mirrors or accessory lamps. 


Direct Reading Drums 


Low on the sides of the instrument, 
within easy reach of hands resting on the 


Path of light through Spencer Direct Result Colorimeter 


table, are drums, each actuating one of the 
colorimeter cups, and calibrated with 
scales on which the percentage concentra- 
tion may be read directly, without need 
for tables or calculations. These drums, on 
which fractional parts are read, and their 
number rings, divided into units, are cali- 
brated with identical scales so that either 
cup may be used for the standard. 


By setting the sample at 10.00 (which 
corresponds to a depth of 40mm.) and then 
adjusting the depth of the standard to 
match the color fields, the scale on the 
standard side, when multiplied by ten, 
shows directly the percentage concentra- 
tion of the sample. Since the scales are 
graduated in units from 0.00 to 14.00, the 
Colorimeter has a range from 0 to 140 
percent when used in this way. The work- 
ing range may be extended by setting the 
depth of the sample to other values. Be- 
cause these drums are stationary at a com- 
fortable reading distance from the eye- 
piece, and because no magnifiers are need- 
ed, the scales are easily read from the 
eyepiece position. 








Percentage of concentration is read directly Cleft drum) 


Inclined Eyepiece Tube 


Long periods of observation without 
fatigue are made possible by the inclined 
eyepiece tube and light path housing, 
which permit use of the instrument from a 
comfortable sitting position. The devia- 
tion of light necessitated by this inclina- 
tion of the immovable eyepiece section is 
obtained by accurately adjusted oblique 
surfaces at the upper ends of the plungers. 
Plungers are casi replaceable by means of 
correctly placed locating pins. 


Plungers 


The plungers are inclined at a slight 
angle so that the lower ends enter the 
liquid obliquely to provide a wiping ac- 
tion, which effectively cleans bubbles and 
scum from the lower surfaces. This action 
occurs automatically without attention 
from the observer. The light beams from 
the two plungers are combined in a biprism 
which forms the sensitive dividing line 
between the two fields. When these fields 
are matched, the dividing line virtually 
becomes invisible, making very accurate 
readings possible. 


Cups 


The separable cups also contribute to 
ease and convenience in use, because they 
load from the front, where they are visible 
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Construction of the number ring gearing 


and easily reached. They combine the best 
features of other colorimeter cups. The bot- 
toms are separable for easy cleaning. The 
cup body is flared sufficiently to prevent 
ovetflow when the cup is filled to a depth 
of 50mm. All parts are interchangeable for 
economy. The zero adjustment is uniform 
for convenience. This uniformity is secured 
by careful standardization of the thickness 
of the caps and bottom plates for all cups. 
For use with substances deleterious to rub- 
ber, fused cups are available. 








Cat. No. Description Price 


Spencer Colorimeter with Direct 
Result Scales, as described with 2 
cups and 115 volt bulb 


Same as above, but with 2 fused cups 
Cup complete with washer, plastic 
cap, and glass bottom plate 
Plunger for No. 10131 or ——.... 
Cup with fused bottom plate...... 
Glass Cup Body only for No. 10132 
Plastic Cap for cup.......... uincoe 
Glass Bottom Plate 
Washer for No. 10132............ 
Light Shield for cup 
Gabinete iinnene cine penis 
Bulb, 15 watt, 115 volt for Colorim- 
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10131 


10130 
10132 
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10133 
10134 
10135 
10137 
10138 
10139 
10141 
10136 
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As far back as the early Greeks, visual 
aids were used by pedagogues to supple- 
ment lessons. Class journeys were con- 
sidered very valuable and actual objects 
were used for demonstration purposes. 


Through the years, these ideas were 
carried on by such noted educators as 
Froebel, Herbart and Dewey, who were 
constantly striving to limit formalism and 
bookishness. 

Today, through the efforts of these in- 
dividuals and the arts of photography and 
printing, the facts of the world are pre- 
sented in the classroom in charts and pic- 
tures as well as in words. 


The surgeon uses color slides in talks to 
~ nurses in training. The grade school teach- 
er lets her pupils prepare their projects for 
presentation with an opaque projector. 
The Army finds speedy visual methods of 
training men and women for service. In- 
dustrial plants build. morale and train 
workers with illustrated lectures and 
motion pictures. High school and college 
instructors clip articles from newspapers 
and other periodicals so that their courses 
will be brought up to the minute by the 
projection of timely material. 


If an instructor could afford to have a 
good motion picture made to use in his 
course, results would be ideal. Unable to 
do this he must use available pictures when 
he can obtain them. He can, however, 
afford to make or purchase his own set of 
slides or assemble materials for opaque 
projection. Here are some of the benefits: 


1. There is ample time to discuss ma- 
terial projected. 

2, The projector can be operated easily 
either by adults or children. 

3. Group attention is centered on the 
illustration. . 

4. The right pictures or material can be 


presented at the logical time since 
the lecturer can select and determine 
the sequence. 


o 


Spencer Delineascopes 


Instruments are listed in this catalog. 


for projecting 2’’ x 2’ and 3l44”’ x 4” 
slides, slidefilms and opaque materials. 
Combination projectors are very popular. 
All Spencer classroom projectors are known 
as Delineascopes. 
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Opaque Combination 


One of the most useful and adaptable 
instruments is the Combination Opaque 
and Lantern Slide Projector. It is an in- 
valuable aid in the rapidly growing field 
of visual education to project lantern 
slides, postcards, photographs, drawings, 
pages in books, mineral or biological 
specimens and small objects. Since it can 
be used in the teaching of all subjects at 
all levels, it meets the demands of city or 
rural schools, high schools and univer- 
sities. It is a time and money saver. Today, 
when so many phases of our life are chang- 
ing rapidly, this instrument can be used to 
keep us up-to-date on world developments. 
Illustrations which were timely a year ago 
are now becoming obsolete and must be 
replaced in order to keep up with current 
trends and developments. With an Opaque 
Projector, it is a simple matter to omit 
slides or pictures from a unit and substi- 
tute new illustrations. 

The following are some of the advant- 
ages in using the Opaque Projector: 

1. Materials made or assembled by the 
instructor or students can be used. 

A tremendous amount of material can 

be used that is not available on films 

or slides. 

. Current illustrations from books, 
periodicals and newspapers can be 
inserted between films or slides to 
complete a lecture. 

4. The Opaque Projector and the ma- 

terials used with it are inexpensive. 

5. The darkened room centers attention 

on the projected image. 

A Spencer Opaque Delineascope is, in 
effect, a magnifying glass which dramati- 
cally enlarges teaching material on your 
projection screen. Its. value is widely rec- 
ognized. 

Combination instruments will project 
Opaque material, lantern slides, currently 
popular 2’’ x 2’’ slides, slidefilms and 
micro slides, providing flexibility in the 
use of visual materials. For example, cur- 
rent interest can often be added to a regular 
lantern slide lecture by including a few 
clippings from recent periodicals. A swing 
of the handle changes the path of light 
from slides to opaque illustration. 


a 





Photographs, pages in books or periodi- 
cals, maps, charts or small objects—any 
of these inexpensive materials, within the 
6’’ x 6’’ area of the opaque aperture—can 
be projected on the screen. | 

Spencer Opaque Projectors provide clear, 
brilliantly projected pictures that often 
transform indifference into eager interest. 
Their use is increasing rapidly in the grade 
schools where improved teaching efficiency 
is saving community funds. Hundreds of 
instruments have been used by the Services 
to train American men and women in the 
arts of wat. | 

Model V projects opaque material only; 
Model VA, opaque material, lantern slides 
and 2’’ x 2’’ slides; Model VAC, opaque, 
lantern and 2’’ x 2’’ slides, slidefilms and 
micro slides. 

By the addition of accessories, Model V 
may be converted into a VA or VAC, 


Standard Features 


The lamphouse is supported at the 
front end only, to permit placing 
large books or periodicals under the 
opaque aperture. 

he first surface mirror is aluminized 
rather than silvered for much greater 
durability and for maintaining screen 
brightness. 
A: stream of cool air is forced directly 
across the face of the copy by a uni- 
versal motor-driven fan. Manual con- 
trol of the fan speed is accomplished 
with a variable rheostat. 
Images from opaque objects or lan- 
tern slides coincide on the screen at a 
20 foot projection distance. 
The opaque aperture is 6’’ by 67. 
However, larger illustrations may be 
inserted and 6’ square areas projected. 
. Dimensions Model V: Height, 16”; 
Width, 844’’; Length, 17’. Weight 
approx. 40 lbs. 


Valuable Accessories 


. The patented foot control is new, ex- 
clusive and, in the opinion of many, 
the greatest improvement in instru- 
ments for opaque projection since the 
addition of the cooling fan. A slight 
pressure of the foot lowers the platen 
line both hands free to insert, 


Spencer Model VA Opaque and Lantern Slide Projector. 
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Opaque Delineascopes— Model V,VA,VAC 
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piepeuy position or remove the il- 

ustrations. : 

2. A masking plate and paper guide ts 
available for presenting single lines 
of printed copy and to facilitate the 
handling of reading materia] mounted 
on paper strips or rolls. 

3. Elevating legs provide a convenient 
means for centering the image on the 
screen. 

4. Double slide carrier for 2’’ x 2’’ slides. 


Magnification Table 
(Figured on basis of 6 inch square opening) 





Focus of | . Distance from Screen, in Feet 
Lens in Fi 
Inches Sa M10r | 1582201255130 
Size of 
16 ocreen | 2.5 | 3:2 | 5.1 | 7:0 | 8.9 |10.8 
—| Picture |—|,——|——|—— |__| 
18 in Feet | 2.1 | 2.8 | 4.5 | 6.2 | 7.9 | 9.5 
Cat. 
No. Description Price 
3724 Model V Delineascope for opaque 


material, with one 500 watt, 115 
volt, medium prefocus base bulb, 4” 
diameter, 16’’ or 18’ focus objective, 
as selected, platen for loose sheets, 
two post card holders, with cooling 
fan and adjustable rheostat, 15 foot 
detachable rubber covered cord with 
3726 Model VA Delineascope for opaque 
materials and standard 3144" x 4" 
glass slides equipped same as No. 
3724, and in addition a lantern slide 
front including condenser lenses, 
double slide carrier and lens of 154” 
diameter, 8’’ or 10’ focus......... : 
Model VAC Delineascope for opaque 
materials, glass slides, slidefilms, 
and micro slides, same as No. 3726 
with the addition of No. 3674...... 
Combined Slidefilm and Micro Slide 
Accachmenc....... BREEN e Tater daly 
Elevating device for above models. . 
Lantern Slide Front to convert Model 
V into VA (Current Models)....... 
Leatherette Covered Carrying Case . 
Slide Carrier for 314’ x 4” slides... 
Slide Carrier for 314" x 4" and 31g" 
x 314" English, slides........ create 
Slide Carrier for 2” x 2’ slides. .... 
Foot Control for operating platen .. 
Masking Plate Ral Paper Guide to 
fit on platen...... Rites Fan ala 
500 watt, 115 vole Bulb, Med. P. F. 
Base enero me ee eechrt Gar 
500 watt, 120 volt Bulb, Med. P. F. 
MCP 


3728 


3674 


3722 
S37 


1726 
4105 
4106 


4113 
3738 
3739 
4022 


4028 


fe ee en 
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Left: Medel D D 


elineascope. Right: Open lamphouse and the slidefilm attachment. Tilting feature below. 
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Classroom Delineascope—Model D 


Model D Delineascope is designed for 
classroom use and will project brilliant, 
clear cut, screen images. The 500 watt 
illumination is ample to meet the unfavor- 
able class room conditions frequently en- 
countered. The instrument is strongly 
built to withstand years of hard use. It is 
simple to use and has many operating con- 
veniences. 

Light weight construction and a heat 
proof handle make it easy to carry from 
room to room. 

Bright screen images up to 10 ft. or more 
in width may be secured. Standard equi 
ment includes an objective lens of 244’ 
diameter, 12"’ focus, ideal for average class- 
rooms. Other objectives of 644’’, 844”, 
10’’, 16’’ and 20’ may be specified. Ob- 
jectives 154’ diameter, 8’’ and 10’’ focus 
ate available. 


Additional Features 


1. Tilting and elevating adjustments 
permit its use from the top of a slant- 
ing desk or a table. 

2. A reading light is obtained by open 
ing an aperture on the right side of 

the lamphouse. It aids in reading 

notes in a darkened room. 

Slide carriers have automatic: slide 

lifters to aid changing. 

Sturdy, trouble free, spiral focusing 

adjustment. | 

Hinged lamphouse permits quick 

bulb change. 

Carrying handle and lamphouse han- 

dle of non-heat-conducting material. 

Non-sagging bellows— supported by 

double extension rods. 

Projection lenses of 614’’ to 16’ focus 

may be used without change of con- 
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densers. 

9. Durable black crinkled finish beauti- 
fies and protects the metal parts. 
Bright parts are chromium plated. 

10. Due to the whiteness of the projected 
light, slides containing colors are 
imaged authentically. 

11. Fairly satisfactory projection of 2’’ x 
2’’ slides can be accomplished by the 
addition of a special slide carrier. 

12. Dimensions: Height, 1044’'; Width, 
5’; Length, with bellows closed 
1514"’; Base 454”’ x 9"’; Weight, 16 
Ibs. 

An accessory that is useful with this 
equipment is the combined Slidefilm and 
Micro Slide attachment which fits in place 
of the bellows. 

Heat absorbing glass for additional pro- 

tection to color slides is available. 


Cat. ; 
No. Description Price 


3475 Model D Delineascope for 3144" x 4” 
slides, with one 500 watt, 115 volt, 
medium prefocus base bulb, 214” 
diameter, 12’’ focus lens (specify if 
other focus is desired), 15 foot de- 
tachable rubber covered cord with 
switch, complete in metal carrying 
FCASO Se caine any ny aye aetna pate 

3472 Same as above but with lens of 15<”" 
diameter and 8"’ or 10’’ focus....... 

4105 Slide Carrier for 344°‘ x 4" slides... 

4106 Slide Carrier for 314"" x 4" and 314” 
x 3)4"" English, slides............. 

4113 Slide Carrier for 2’’ x 2’" slides..... 

3671 Combined slidefilm and micro slide 
ACCAGHINCH Gy sie eae ee eee eee 

3488 Model DC includes 3475 and 3671 .. 

4022 4500 wacr, 115 volt Bulb, Med. P. F. 


Base scree ee atee tes deve Gen te MCP 
4028 500 watt, 120 volt Bulb, Med. P. F. 
Base seca Be canted Ae aaa MC 


4110 Heat-Absorbing Glass......... Rota 
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Science Delineascope—Model B 


By means of this unusual Delineascope, 
an entire experiment can be conducted at 
the desk or lecture table and projected 
right side up onto a screen for all the class 
to see. Translucent or transparent materials 
in true colors, 344'' x 4”’ slides, contours of 
Opaque materials, motion—all can be 
shown vividly. The instructor can even 
make pencil sketches on a ground glass 
during the lecture. 

Here are but a few of the experiments 
which can be dramatized effectively by 
projection to the entire class: 

Magnetic lines of force 

Properties of magnetic fields 

Surface tension 

Mechanics 

Polarized light 

Electrolysis 

Precipitation and thermometer expert- 

ments in chemistry 

Thermometer and other meter readings 

Contours of insects, small animals, plants, 

Cte! 

The instrument occupies very little 
space on the lecture table (5’’ x 13’’) and 
may be left permanently set up, ready for 
immediate use. A solid back, beaded, pro- 
jection screen should be hung on the wall 
back of the lecturer'at a height and angle 
to bring the picture into view of the entire 


Additional Features | 
An adjustable mirror permits center- 
ing the picture on the screen. 
Hinged lamp house permits quick 
bulb change. 


. Lamp house handle of non-heat con- 


ducting material. 


. Durable black crinkled finish beauti- 


fies and protects the metal parts. 
Bright parts are chromium plated. 


Due to the whiteness of the projected 
light, color-slides or specimens are 
imaged authentically. 

Projection table with a guide for 
slides is 4’’ x 1314” with a clear glass 
plate 4’ x 584" over the 274"’ x 394” 
aperture. 

Sturdy, trouble-free, spiral focusing 
adjustment. 

Dimensions: Height, 23'’; Width, 5”; 
Length, 13’’; Weight, 14 lbs. 





Description Price 


3375 Model B ‘Science Delineascope fox 


314” x 4" slides, translucent or trans- 
parent specimens, with one 500 watt, 
115 volt, medium prefocus base bulb; 
216" diameter, 644" or 814" focus 
lens as selected; 15 foot detachable 
rubber covered cord with switch; 
complete in metal carrying case..... 


class. 3859 Solid back, beaded screen 30’ x 40°’ 

When the Delineascope is set up 51% feet 4022 500 watt, 115 volt Bulb, Med. P. F. 
from the wall and the screen is hung 6 feet Base... .c ieee eee eee eee MCP 
from the floor, a 614 inch focus projection 4028 500 watt, 120 volt Bulb, Med. P. F. 
objective provides a 30" x 36” pictute. CEO: piped Saabs een ay see aeiaa cat t carat -MCP 





Left: Large table with flush glass plate and guide for slides. Drawing of Model B showing front surface mirror at top, 
and spiral focusing mount for holding lens. Right: Model B in use. 
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Auditorium Colorslide Delineascope—Model GK 


New brilliance, vividness, and realism 
have been brought to the projection screen 
by Model GK Auditorium Colorslide De- 
lineascope. It is a 750 watt instrument and 
projects 2’ x 2’ or 314"’ x 4” slides. 

Clear, sharp definition and a flat field is 
secured with objectives 2144’ in diameter. 
For 200 x 2¢7 slides, the (6+5" (4/275), 
814’ (£/3.60), 10” (£/4.3), or 127 £/4.8) - 
focal lengths are available. For the larger 
slides these objectives may be used, and 
in addition lenses of 12’’, 16’’, 20’’ and 
24’’ are listed. Critical focusing is accom- 
plished smoothly by rack and pinion. 

Different condensing systems are used to 
direct the light efficiently through the 
small and large slides. Each condensing 
system is mounted in a container which 
may be lifted out as a unit and replaced by 
the other. 

Especially important is the 
against film damage afforded 
genious cooling system. 

For large auditorium audiences the full 
brilliance of Model GK is appreciated. For 
smaller, intimate gatherings, illumination 
for slides of different density can be con- 
trolled with an iris diaphragm. 


pe geeraiae 
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Two catrying handles make it possible 
to remove the instrument from the projec- 
tion table immediately after prolonged use. 


The electrical system includes 15 feet 
of rubber covered non-kinking cord, a 
toggle switch, a rheostat to control the 
speed of the cooling fan Gwhen used on 
other than 60 cycle A.C.), a 750 watt, 115 
volt medium prefocus type projection 
lamp. 


Additional Features 
1. Elevating legs are located on the 
front. Handle support on the rear 
allows for inclining the instrument 
when operating from a balcony posi- 
tion. 
Hinged lamphouse permits quick 
bulb or condenser change. 
. Non-sagging bellows is supported by 
double extension rods. 
Cooling fan has a rheostat to control 
the speed when operating on other 
than 60 cycle A.C. 
5. Dimensions: Height, 834’; Width, 
744'’; Length, bellows closed, 21’’: 
Weight, 21 lbs. | 


Magnification Table 





Focus of 
Lens in 


inches 








20 30 




























Auditorium Colorslide Model GK. Inset: Iris diaphragm. 


Upper figures show the width in feet of image on the screen for 2” 
36 mm. Lower figures are for 314’" x 4"" slides with 3”" opening. 


Distance from screen in feet 


10 40 50 
2.06 4.24 6.42 8.60 10.78 

614 4.4 9.0 13.6 — a 
1.55 3.22 4.88 6.55 8.22 

814 3.3 6.8 Ostet ea ee = 
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ES ree systems for Model GK Delineascope; left, for 2" x2!" slides; ay ie 314” i Rae oe 


COMPLETE DELINEASCOPES, ready for operation, with metal carrying case. 





Catalog 
No, Description Price 

3591 Model GK Delineascope for 2’’ x 2’" slides. Equipped with an objective of either 614" or 814" 
focus asselecteds a. ..0e- eee Becta tase caeclinec eet alrtaccrer tance sty tote Suiko eco ss satan eeee 
A59067 Salles abOVe DUE WILE GL? eLOCUSuIe Siete pe cc cis tes tne itis tears are neat in naam phe ule Urea 
3597 Model GK Belinexecopertor 314" x 4" slides. Equipped with an objective 12” to 24! ’ focus as 
sclected (see listing IS, EW ee Gp hpeeeel cad oa ean ait oa ane MS Ser a DI tn DS ie Se ok ae te a abe En 
3598 Same as above but with 614” or 8146” focus Jers eerie tee earns eal per ote tiga cries me tee aed Reinet lege re: 
3599 Model GK Hata ael te for both 2% x 2 and 314 Wy 4’ slides. Equipped with objective 614"' or 
HUA LOVE LaAg be Lfced (tel Pea (peepee eter Ie cata ae ia an aden tae a eI le ager cane nee 


NOTE: (Two objectives are necessary if both sizes of slides are used and same sized screen images are 
desired. See magnification table. ) 


Diameter of all objectives listed is 214” 


ACCESSORIES, for above instruments. 


3602 Deluxe Leatherette Covered Carrying Case with storage space for slide boxes, extra objectives, 
extension cords etc., can be furnished with ey of the above Delincascopes Cinstead of the metal 


CASE OKC la yes ore tania tin rerionc eae woin ees, a ee EN ERA tei Bas a ea aoa at ate aan 
3602 Same as above when purchased separately................0000-e 000s Aeareanuaiatabecare' ec atariniceiiee we 
3592 Condensing Lens System for 2" x 2” slides, ‘ complete in unit noua go SR oh nt Socket ia ae 
3607 SUL Lens System for 3144" x 4" slides (complete in unit mounting) for use with objectives 
REC ECM D tar tein he meena ea MCR IESE Mair anas nt cea Mielec pt ue.Uice cahaa Ar tein Mita ea ake JRun see imate gn cy ayes 
3608 Condensin g Lens System for 314" x 4" slides (complete in unit mounting) for use wi ith objectives 
DEEP ee ce at soe aetna entoc me teeeancden ODES pre ay seamen aca gt Ae UD rcae ee rao eae Ream aunt ees 
4105 Slide Carrier for BAT AT Slides. «sane n settee eet teers ce eens aR rar ek 
4106 Slide Carrier for 314” x 4" and 3144" x 314” English, slides. :............ Se Genrer einai 
4113 Slide Carrier for a" x y Slidesecie ts: Seti re nets Hated Meg ea teep are anaes 
4030 750 Watt, 115 Volt Bulb, Med. P. F. Basse. eee e eee eee eee eee eee ees MOP 
40315 > 750eWatce 1205VoltBulb: Med: (Pi Rs Base. sii ov nection siemiiicdion chur ogaekea weal aue -.. MGCP 
3603 Iris Diaphragm to reduce light i intensity for small screens or for cin Aims neem ee 
For Use with 2” x 2 hs Slides 
3961 Projection Lens 214" diameter 614” focus...... La Rete eee idan Sapna ewan One 
3962 Projection Lens 2)" diameter 844"" focus.......... 000 eee eee ee aetna erg catalan 
3964 Projection Lens 214" didmeters OPeLOCUS ect reh hg crete os ane geo al eepatdicta as sratsamriairaa nee seein a 
S066. Projection Lens oe diameters ls) ctOCUushess. seis viet veelaidarennt eet Eos fers are sees visas 
For Use with 314” x 4" Slides i 
3964- Projection Lens 244"" diameter 10” focus... :..-:.-2-0.--.- 800-2 -- 2+ ee hea tatiecs cet eee 
3966 Projection Lens 244" diameter 12” focus. .........--esccescevecececeveves Lehr ae renee eae 
3970 Projection Lens ee diameter 16” focus........... ae pee See ae tar Oa ain Beanie ree ae 
3974 Projection Lens 2!9"" diameter 20" focus.................... a MNCL at necator si 
3978 Projection Lens 244" diameter 24’ focus... ............0.. Soe Baie ales urea tel By se press 
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Colorslide Delineascope—Model MK 


In brilliance of screen results, Spencer. 
Model MK Delineascopes will exceed your 
expectations. The ratings of these projec- 
tors, 100, 150, 200 and 300 watts, do not 
indicate the true magnitude of illumina- 
tion which reaches the screen. Only an 
actual demonstration can reveal how bril- 
liantly the full beauty and quality of your 
slides are magnified and projected. 


Film Protection 


The powerful illumination is also safe 
for your color slides. Our engineers have 
designed these models to provide efficient 
ventilation, have included heat-absorbing 
glass where necessary and have designed a 
cooling attachment to be used with the 
300 watt instrument. 


Four Models 


The 100 watt model has a large diameter, 
two element condensing system (made of 
glass with heat absorbing qualities) pro- 
ducing a brilliant, evenly illuminated area. 

The 150 watt model is the same as the 
100 watt model except for the bulb and 
the addition of a separate heat absorbing 
glass. The 100 watt model may be con- 
verted readily into a 150 watt by adding 
the heat absorbing glass and substituting 
a 150 watt bulb. 

The 200 watt model has a three element 
condensing system and highly efficient 
heat-absorbing glass. It can be converted 
into a 300 watt instrument by substituting 
a 300 watt bulb and adding the fan cooling 
unit. 

Except for the bulb and fan cooling 
unit, the 200 and 300 watt models are 
identical. 


Model MK (100, 150, or 200) Delineascope for 2!’ x 2" slides. Cooling fan unit in background can be used with 
Model MK 200. : 


ss aaa t= Sat Bik ee 
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Selecting Your Projector 


For projection in a small or medium 
sized room, the 150 watt model will be 
very satisfactory. For large classrooms, 
small auditoriums, or where it is difficult 
to darken the room, a 200 or 300 watt 
model is preferable. 


NOTE: MK 100 can be converted only to MK 150. 
Only MK 200 can be converted to MK 300. 


Sturdy Construction 


These instruments are designed for a 
lifetime of service, with a cast base, heavy 
gage steel lamp ‘house, reinforced with 
Cross members and embossed for added 
strength. The finish is a durable wrinkle 
enamel. 


Additional Features 


1. Sharp definition is secured with the 
well corrected Spencer projection lens 
of 5’ focal length and a speed of 
£/3.75. 


2. Hasa self-leveling elevating device to 
locate the picture on the screen. 


3. Hinged lamphouse permits quick 
bulb change. 

4. Efficient cooling prowicc: safety for 
color slides. 


The chart below gives the widths of 
screen images (in feet) obtained with 
Model MK Delineascopes when used at 
various distances from the screen. The 5’ 
focus objective is the only one available 
for these instruments. 


Ma gnification Table 


Distance ran screen Width ofa image on 


in feet the screen 
10 feet 2.7 feet 
20 feet 5.6 feet 
[ee 30 feet eee y 8.4 feet 
as 121.2 feet 


40 feet 





Catalog 


No. Description ane wk 
Model MK 100 Delineascope for 2"' x 2” slides, 100 watt Bulb, 5'’ Focus Objective, Slide Carrier 





Price 





3714 


3783 
3780 Model MK 150 Delineascope for 2" x 2” slides, 150 watt Bulb, Heat Absorbing Glass, 5’’ Focus 
Opyrectiven slide Gsrrich strate once cattle aster une Nee ercig ened eee teers ciapslnselelel ats falel- 
3784 Model MK 200 Be lineaseere for 2" x 2” slides, 200 watt Bulb, 5” Focus Objective, Slide Carrier 
3785 Model MK 300 Delineascope for 2 x 2” slides, 300 watt Bulb, 5’ Focus SPIES Slide Carrier 
Pyata | (raya hiaeedarbn Ulabher oo ote e ie cee owe) va hen ea hon (hiptee Cec ame k cio eee mori erinrre acre meet 

ACCESSORIES 

4006 100 watt, 115-120 Volt Bulb, 8. C. Bayonet Base for Model MK 100.................... MCP 
4017 150 watt, 120 Volt Bulb, S. C. Bayonet Base for Model MK 150..............--....... MCP 
4010 200 watt, 120 Volt Bulb, Med. P. F. Base for Model MK 200.................----555- .MCP 
4909 300 watt, 115 Volt Bulb, Med. P. F. Base for Model ME 300 ..0.........--- 00000 eee .MCP 
4029 300 watt, 120 Volt Bulb, Med. P. F. Base for Model MK 300.......................... MCP 
3718 Head brorbingi Glass for Model MRGLSO srs fs Ait ata ach a heey Naa : 
3785-606 Hes rAbsorbing Glassitor Models MR 20@/and’ MES 3000" Sc ean eee en nuerlele 
B7OGue slide: Cannler torent laine NGOGe lS yieterere rey calervestetstereetet yea aries atist ele ie’ siete rn cartarahsierafele tat wriataletchayels 
sue): Gartie Sen Wititco conmoncgusuosdppnosdond odugestnopeehoreedae anemone oe coponooe anor 
3713 Leatherette Covered Carrying Case for Models MK 100, 150 or 200 with storage space for slides 


and extra bulb 
Leatherette Covered Carrying Case as above for Model MK 300 and MK 200 when supplied with 
Cooling Fan Unit..... are evig w arte can Sabot shenaiwodheansregaes pecoostnmnaeat on Memo ope : 


Bee ee ee ee ee a ar eee eee eee ae eee 


Medel MK 300 Delineascope for 2" x2" slides. 
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Delineascope Accessories 


Projection Bulbs 


The prices of projection bulbs are changed 
frequently. Therefore, we are not pricing 
bulbs. . 

All orders for bulbs are accepted at 
manufacturer's current prices, MCP. 

When ordering bulbs, give us the fol- 
lowing information: 7 

(1) Model of Delineascope—B, D, V, 

etc. 

(2) Wattage of Bulb 

(3) Voltage of Bulb 

(4) Type of Base | 

Projection bulbs for 220 volt circuit are 
available for Models B, D, V; VA, MK 
150. 


Screens and Tables 


We do not supply screens nor projection 
tables. These are available through most 
of our distributors. 


Mirrors and Reflectors 








Cat. ie 
No. 


3783-606 
3785-605 
3474-601 
3374-602 


Description Price 


Reflector for MK 100 or 150.... 
Reflector for MK 200 or 300.... 
Reflector for Models B, D, or GK 
Condenser chamber mirror for 
Model B....:.. Rice es I Mac ate ea ty 
First surface mirror for Model B 
First surface mirror for Models 
MiaVi Aba a TiaViAN (Greer necenae cents 
Crinkle reflector for Models V, 
OATS arc Win Geet inne ie ores: 
Back mirror for Models V, VA, 
and VAC 
Side mirror, left or right, - 
Models V, VA, and VA 


a 





3374-603 
3721-602 


3721-603 
3721-604 
3721-605 


Bee ee Ef 
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Slide Carriers - 





Cat. 
No. 


4105 
4106 


Description Price 
For standard size 34’ x 4” 
Oa x4" and 314" 2 Bet (Eng- 
Nishbeecisaeeee es 
For 2” x 2". Fits D, VA, GK 
For 2’ x 2"". Fits all Model MK 





me ee ge 


Ce 


4113 
3708 


ee er 
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Combination Slidefilm and Micro- 
slide Attachments 


These attachments are for use with Lan- 
tern Slide or Combination Opaque and 
Lantern Slide Delineascopes. They project 
35mm. single frame slidefilm. Also, they 
have slideways for 3’’ x 1’’ microscope 
slides. 

To secure the correct attachment it is 
necessary to specify the Delineascope Model 
with which it is to be used. Objective of 
154'’ diameter, 3’’ focus is included. 


Magnification Table 


(Figured on basis of 18mm. x 24mm.—standard 35mm. 
single frame film). 





=m 








Focus of Distance From Screen, in Feet 
Lens in 5 Saarinen 
Inches | 6] 10 | 15} 20 ] 25 






3 - 


No. 


Description 


3671 For Model D 
3674 For Model VA 


soe es ee oe ee ee ee 


| 





Heat-Absorbing Glass and Mounts 


a —— - 








Cat. Cat. 








No. Description Price No. Description Price © 
3607-604 Glass only for 3607 or 3608 Con- 3785-5 Metal mount only, for MK 200 or. 
denser Uniron GK............- (0° pat re ses ae eT oe se 
3780-601 Glass only,.for MK 150......... 
3780-1 Metal mount only, for MK 150.. 3785-827 Glass in metal mount, for MK 
3718 Glass in metal mount for MK 150 IOP BOO se ise eee ens 
3785-606 Glass only, for MK 200 or 300 
and Ke forex Be ee eet 4110 Glass 416" diameter, for Model D 





——e 





Projection Data 


The efficient minimum and maximum obviously decreases as the projection dis- 
projection distances of the different models —_ tance increases. 


of Delineascopes are as follows: Consult the magnification tables to 
Models V, VA, VAC—10 feet to 30 feet select the objective that produces the 
Model D | —10 feet to 70 feet proper sized image to fill your screen at 
Model B 6 feet to 15 feer The Projection distance desired. 
Model GK 10 feet tol00feer , Condensing lenses for use with the var- 
Model MK Os a optical combinations are shown. 


CiBal Ar creh ment Reference to the table below makes it 

foriNiodele ViAGand possible to determine what focus objective 

D Pip eee to aoteer requited to give the size of picture de- 

sired at a given distance, or the various 

Brighter pictures are obtained at the — sizes of pictures which can be obtained 
shorter projection distance. Ulumination with an objective at varying distances. 


For Standard Lantern Slides, 314'' x 4"’: 
(Figured on basis of 3-inch clear opening in 
slide). 








Focus of Distance from Screen, in Feet - 
Lens in 
Inches 














20 Width of Screen | 2.0 1 2.8 3.5) 4.3] 5-7) 7.3) 8.8] 1o2 11.8] 13.2 
Site | eda ce (io teet) eine 











To determine (approximately) the focus objective required when using ‘double frame’ film (24mm. by 36mm. ), 
use lantern slide table above and divide image width by 2. 
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Spencer Microfilm Reader 


The Spencer Scholar's Microfilm Reader 
is a low cost, efficient instrument for pro- 
jecting microfilm. It can be used to project 
l6mm. and 35mm. film. Academic institu- 
tions derive particular benefit from this 
type of instrument because it makes avail- 
able material from libraries throughout 
the world. It can also be used in the busi- 
ness office for simple commercial applica- 
tions. Designed by the Committee on 
Scientific Aids to Learning, it is based on 
careful scientific studies of operation and 
performance. | 
















0 


Purposes of Microfilm 


The purpose of microfilm is to make 
available at relatively low cost and with 
great convenience in handling and storage, 
copies of the documentary information of 
the world which would otherwise be dif- 
ficult, if not impossible, to obtain. 

Scientists, research workers, graduate 
students and librarians, can read on micro- 
film the references so important to their 
work. Most of the repositories of the 
world have means for producing micro- 
film copies of documents too precious or 
rare to lend. 

Microfilm has an important place in the 
administration of business records. Oc- 
cupying less than 5 percent of the space 
originally used by the records it replaces, 
this medium reduces the cost of storing and 


NS ES et ET th 


De a 





maintaining files of important data. Micro- 
film copies of irreplaceable correspondence, 
engineering records, formulas, contracts 
and other such material can be stored in 
safety deposit vaults away from the busi- 
ness ptemises and safe from the hazards 
of fire and theft. Once photographed in 
order, a file cannot be upset. Copies of 
individual parts of the record can be made 
readily by standard photographic methods. 
Where duplicate files are necessary in 
separate locations, inexpensive copies can 
be printed and made available to those 
who must have access to the information 
they contain. 

International correspondence by air can 
be handled by microfilm at a fraction of 
the cost for transporting paper letters. 


i ak ihn gi NB 7 ee 
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Scholar’s Microfilm Reader 


The Spencer Scholat’s Microfilm Reader 
consists of a projection head mounted upon 
a shadow box which protects the screen 
from extraneous light. The projection head 
is a modern well designed optical projec- 
tion system incorporating an inexpensive, 
long life 100 watt, 115 volt, spotlight 
bulb, the proper condensing system and a 
specially designed projection lens. The 
lamp house is so well ventilated that there 
is no danger of the heat of the bulb dam- 
aging the film. The head unit is held to 
the shadow box with simple spring clips 
and may be rotated to project film in either 
vertical or horizontal azimuth as may be 
necessary. 

The objective is a well corrected system 
producing a flat undistorted image. An 
itis diaphragm in the objective permits 
adjustment of the amount of light to the 
comfort of the user. Magnification is 15X. 

The screen is of heavy pees specially 
tinted to render a projected image of agree- 
able color and contrast and microfilm ma- 
terial may be read with this instrument for 
hours without ocular fatigue or discom- 
fort. The screen is easily replaceable when 
soiled or damaged. 

The film is held in the Glass Filmbook 
or the Roll Film Attachment and moved 
under the projection aperture to show the 
desired page or illustration. 


The Glass Filmbook consists of two 


pieces of glass hinged along one edge to 
permit easy insertion of the film. The film 
is protected from scratching and held flat 
in the focal plane of the objective. 

The Roll Film Attachment, available at 
extra cost, accommodates film on 100 foot 
reels and is simple, sturdy and easy to use. 
One empty 100 foot 35mm. Film Reel is 


supplied with this attachment. A set of 
accessories, consisting of the proper spac- 
ing washers, a mask to fit the apercure 
plate of the Roll Film Attachment and an 
empty 100 foot l6mm. Film Reel is avail- 
able also for reading 16mm. microfilm. 


Film Reader No. 3400 showing glass film book 


Placing film in Glass Film Book. 
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Film Reader ae Projection Head rotated through 90° 
(with Roll Film Holder in place). 
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apie aa iar et in sree ares 


Above ite Roll Film Attachment No. 3401 hie yoke 
lifted to load long roll of film; right: Accessories for l6mnz. 
miicrofilm in roll film attachment. 





Cat. 
No. Description Price 
3400 Spencer Microfilm Reader with one 
lass Film book...2--2 01.020). 
3410 Same as above, but es use with 230 
volt current.......... Re eeiae cain 
3401 Roll Film Attachment with one 100 
foot Film Reel. ........... B pagans i 
3402 100 Foot Film Reel, 35mm......... 
3403 100 watt, 115. mele G16!% Spotl ight 
Bul beet ee ee anes: MCP 
3408 100 watt, 230 volt, G1614 Spotlight —__ 
Bul bene eae aren ES oot MCP 
3404 Extra Screens [package of 46 eae 
4405 Glass Film Book.............. Salad 
3406 16mm. Accessories for use with No. 
3401 including 4 spacers, one aperture 
mask and one 100 Foot Film Reel, 
WICh) LOSCCUCCIONS! .ce cs vrei ces = oe 
3407 100 Foot Film Reel—l6mm......... 
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OPHTHALMIC 
INSTRUMENTS 


American & Optical 


COMPANY 





For many years, American Optical Company has pioneered in research, 
development, manufacture, and refinement of ophthalmic instruments. | i 

Today this enables AO to furnish the professions with the finest and most REFRAGTING UNIT 
complete line of instruments obtainable for all phases of refraction and 
orthoptic training. 


OPHTHALMOMETER 


STEREO ORTHOPTOR 


LLOYD CAMPIMETER 


ADDITIVE PHOROPTOR 


LENSOMETER 


OPERATING LAMP 








PROJECT-0-CHART 


GIANTSCOPE 
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(De Luxe Refraeting. Wnit—completely integrated means for adjusting 
instruments to individual patients. 


OPHTHALMIC 


Every AO ophthalmic instrument is de- 
signed and manufactured to meet exacting 
standards for precision and quality. Their 
dependability is based on scientific prin- 
ciples, fine materials, improved design, 
and skilled craftsmanship. In AO’s re- 
search laboratories, scientists in many 
fields contribute constantly to the attain- 
ment of greater perfection in the instru- 
ments and materials provided for use by 
the professions in the preservation and cor- 





rection of vision. 
Ctdditive (Dhoroptor 


combines necessary refractive devices in a single convenient form. 








AO Polocoid 
Giantseope 
for examination of the i 
interior of the eye. 


Ophthalioameter 


_ measures objectively anterior corneal surface and de- 
termines corneal astigmatism. 








American & Optical a 


COMPANY 


INSTRUME 





Diagnostie Sets | Stereo. Orthaptear 


Ophthalmoscope and Otoscope, for eye and ear examination. combines many orthoptic exercises in one automatic 
3 y ae ‘ 
training instrument. 








Lloyd Campimetec — Lensometer 
enables exploration of central and paracentral visual fields. determines the focal strength and axis of any ophthalmic lens. 





ze American © Optical 


OM PANY 


Ophthalmic Instruments 









In resources, in service, and in the scope and volume 
of the instruments offered, AO leadership 1s widely 
recognized. The AO monogram on an ophthalmic 


instrument assures full value, precision operation, 
and long satisfaction. 


kb aS 
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“‘Oillyew “Orial (Frame 


adjustable spectacle frame to hold test lenses during refraction. 












Operating Lump 


(Peajeet-O-Chart 


provides powerful and intensive illumination for ex- 


projects accurate, easily con- amination and operation, 


trolled ophthalmic test 
charts. 





202 American © Optical 


COMPANY 





Predicted on Paper 


pecialized Optical Products 


Some of our most widely used instru- 
ments have in some instances been devel- 
oped first to take care of a specific need in 
solving an unusual problem where optics 
could be applied. For this reason we wel- 
come inquities concerning the possible ap- 
plication of optics to meet the needs that 
may arise in any field of endeavor. 

Quite often we can recommend an adap- 
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tation of standard equipment which will 
cost much less than an instrument that 
has to be specially designed. If, on the 
other hand, your requirements should 
necessitate the development of a new in- 
strument, our Research and Engineering 
Divisions stand ready to offer their aid in 
recommending the proper optical and 
mechanical design for such an instrument. 


® 
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